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Description 



^'^T^S%t^tHo.^S.55S there are described a number of /V.heterocvclYl-4-plperidlnamlnes having 
5 the formula 



to \— / 



^Q^ 



which compounds are useful as antihistaminic agents. . „ ^ 

The compounds of the present invention differ from the prior art compounds essentially by the nature 
15 of the 1-piperidinyl substituent and by the fact that the compounds of the present Invention are not only 
potent histamlne-antagonlsts but also potent serotonin-antagonists. 

Description of the Preferred Embodiments 

This invention is concerned with novel /V-heterocyclyM-piperidinamines which may structurally be 
20 represented by the formula 

E 



25 



30 



35 



40 




(I). 



the pharmaceutically acceptable acid addition salts and the stereochemically isomeric forms thereof, 
wherein: 

A Is a bivalent radical having the formula 



— CH=CH— CH=CH— 


(a). 


— N=CH— CH=CH— 


(b). 


— ch»n-^:h-ch— 


(0. 


— CH=CH— N=CH— 


(d), or 


— CH=CH— CH=N— 


(e), 



wherein one or two hydrogen atoms in said radical (a)— (e) may, each independently from each other, 
be replaced by halo, lower alkyi* lower alkyloxy, trifiuoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and lower alkyl; 
45 RMs a member selected from the group consisting of hydrogen, alkyl, cycloalkyi, Ar^ and lower alkyl 
substituted with one or two Ar^ radicals; 

is a member selected from the group consisting of hydrogen, lower alkyl, cycloalkyi, (lower alkyl)- 
CO — and Ar^-lower alkyl; 

L is a member selected from the group consisting of a radical of formula 



so 



ss 3 radical of formula 



Het-C«H2»— Y— Alkyl- 

and a radical of formula x 

II 

50 Het-CeHas—Z—C—Y— Alkyl- (h), 

wherein 

n is 0 or the integer 1 or 2; 
Alk is lower alkanediyi; 
65 Y is 0, S, NR^ or a direct bond; 



2 
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X is 0, S, CH— NOa or NR*; 

Z is 0, S, NR' or a direct bond; and 

Het is a member selected from the group consisting of a pyridinyl radical which is optionally 
substituted with one or two substituents each independently selected from the group consisting of halo, 

5 amino, nitro, cyano, aminocarbonyl, lower alkyi, lower alkyloxy, lower alkylthio, lower alkyloxy-carbonyl, 
hydroxy, lower alkylcarbonyloxy, Ar*-lower allcyl and carboxyl; a pyridiyloxide radical optionally 
substituted with nitro, a quinotinyl radical which is optionally substituted with a lower allcyl radical; a 
pyrimidinyl radical which is optionally substituted with one or two substituents each independently 
selected from the group consisting of halo, amino, hydroxy, lower allcyl, lower alkyloxy, lower allcylthio and 

10 (Ar^)-low6r alkyl; a quinazollnyl radical which is optionally substituted with a hydroxy radical or a lower 
alkyi radical; a pyridazlnyl radical which is optionally substituted with a lower alkyl radical or a halo radical; 
a quinoxalinyl radical which is optionally substituted with a lower alkyl radical; a pyrazinyl radical which is 
optionally substituted with a halo radical, an amino radical or a lower alkyl radical; a phthalazinyi radical, 
which Is optionally substituted by a halo radical; and a 5,6<lihydro-4//-1,3-thiazln-2-yl radical; 

;5 said R^ being hydrogen, lower alkyl. (Ar^)lower alkyl, 2-lower alkyloxy-1,2-dioxoethyl or a radical of 
formula — C(=C>— R*, R* being hydrogen, lower alkyl, Ar*, Ar*-lower alkyl, lower all^loxy, Ar*-lower 
alkyloxy, mono- or dldower alkyllamino, Ar^-lower alkylamino or Ar*-lower alkyldower alkyOamino; 

said R^ being hydrogen, lower alkyl, cyano, nitro, Ar'-sulfonyl, lower alkylsulfonyl, lower alkylcarbonyi 
or Ar^-carbonyl; and 

20 said R' being hydrogen or lower alkyl; 

provided that Het is other than pyridinyl or mono- or didower alkyloxy)pyridinyl where L Is a radical (g) 
wherein Y Is NR' or where L is a radical (g) wherein s is 0 and Y is a direct bond or where L is a radical (h) 
wherein X is 0 and Z is NR" or a direct bond; 

wherein Ar^ is a member selected from the group consisting of phenyl, being optionally substituted with up 
26 to three substituents each Independently selected from the group consisting of halo, hydroxy, nitro, cyano, 
trifluorometiiyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and di(lower 
alkyDamIno, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO— ; thienyl; halothienyl; furanyl; lower 
aikyl substituted furanyl; pyridinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted by lower alkyl; 
and wherein Ar^ is a member selected from the group consisting of phenyl being optionally substituted 
30 with up to three substituents each Independentiy selected from the group consisting of halo, hydroxy, 
nitro, cyano, trifiuoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and 
dldower all^Damino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO. 

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and iodo; the 
term "lower alkyl" is meant to include straight and branch chained saturated hydrocarbon radicals having 
3S from 1 to 6 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl, propyl, 2- 
methylpropyl, butyl, pentyl, hexyl and the like; "alkyl" is meant to include lower alkyl radicals, as defined 
hereinabove, and the higher homologs thereof having from 7 to 10 carbon atoms; the term "cycloalkyl" is 
generic to cyclopropyl, cyclobutyl, cyclopentyl and cyciohexyl; and "lower alkanediyl" is meant to include 
bivalent straight or branch chained alkanediyl radicals having from 1 to 6 carbon atoms. 
40 The compounds of formula (1) wherein Het is a heterocycle which is substituted with a hydroxy radical 
may contain in their structure a keto-enol system or a vinylog system thereof and consequentiy these 
compounds may be present in their keto form as well as their enol form. 

Particularly preferred compounds are those wherein L is a radical (g) or (h). 
More particularly preferred compounds are those wherein L Is a radical (g) or (h) wherein Het is other 
45 than an optionally substituted pyridinyl radical. 

The most preferred compounds are selected from the group consisting of 1-{(4-fluorophenyl)methyl]- 
/V-(V[2-[(2-pyrimidinyl)amiho]ethyl]-4-piperidinyl]-1/y-benzimidazole-2-amine and the pharmaceutically 
acceptable acid-addition salts thereof. 

The compounds of formula (I) can generally be prepared by reacting an intermediate of formula (11) 
so with a piperidine of formula (111) following art-known alkylating procedures. 



(11) 




Hat-Qj^ + Q,-ll >H— IT T \ alkjlatlon (I) 



reaction 



(111) 



60 In dl) and (III) Het, R, H\ R* and A are as previously described and Qi and Qa are selected so that m 
combination with Het a bivalent radical of formula (f), (g) or (h) is formed during the alkylation reaction, 
said (f), (g) and (h) having the previously described meaning. ...... . x 

For example, the compounds of formula (1) can generally be prepared by N-alkylatmg a pipendine of 
formula (III) wherein Qa is hydrogen, said piperidine being represented by the formula (lll-a), with a reagent 

66 of formula (II) having the general formula L— W, (ll-a). 
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to 



IS 



20 




H-alk7lacloti 
reaetioa 



(1) 



(Ill-a) 



In (ll-a) W represents an appropriate reactive leaving group such as, for example, halo. e.g.. chloro. bromo 
oriodo.orasulfonYloxygroup.e.g.methyl3ulfonyloxyor4-methylphenylsulfonylO)(y. 

Additionally the compounds of formula (I) wherein L is a radical of formula (fl. a radical of formula |g) 
wherein Y is other than a direct bond. Y', or a radical of formula (h) wherein Z is other than a dirert bond. Z, 
sald^mpounds being represented by the formulae (l-a-l). respectively ll-a-2) and (l-a-S). can be prepared 
by alkylating a piperidine of formula (lll-b) with a reagent of formula (ll-b). 



(H-b) 



I 



(Ill-b) 



Alkylatlon 
reaction 



25 



30 



Het-C 



VCH,) 
2 a 




38 




(1-1-2) 



40 



4S 



50 



56 



Be t-C^Hj^-Z • -C-Y-Alk-H 




In (lll-b) is a radical of formula 



respectively, a radical of formula HY'-Alk- or 



(I-«-3) 



HZ:— O-Y-AIk-. 

50 In (ll-b) W has the previously defined meaning of W and. where s Is 0, it may also represent a lower 

'"^S loZ'::Xt%Z\a.2) may also be prepared by alkylating a piperidine of fo-u.a (...) 
wherein Q, is a radical of formula -Alk-W, said piperidine being represented by the formula (lll-c). with a 
reagent of formula (II) wherein Q, is a radical of formula -C,Ha3-Y'H, said reagent being represented by 
55 the formula (ll-c). 
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& 



(11-e) 



W-Alk- 



(Ul-c) 



rtaetloa 



(l-*-2) 



The compounds of formula (I) wherein L is a radical of formula Het-C,H„— Z— C|=X)— Y'-Alk, said 
,0 compounds being represented by the formula {l-a-4), may also be prepared by N-alkylating a piperidine of 
formula (lll-c) with a reagent of formula (II) wherein Qa is a radical of formula— C,H2,—Z—C(»X)—Y'H, said 
reagent being represented by the formula (ll-d). 



H«t-C 



1 

-z-!!-Y'i 



+ <III-c) . alkylation reaction ^ 



(Il-d) 



20 



2B 



30 



38 



40 



4B 



50 



The alkylation reactions are conveniently conducted in an inert organic solvent such as. exa^P'«' 
an a omati'd hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene, and «ie like; a lower alkano^ 
e g. Sanol! eSanol, ^uJanol and the like: a ketone, e.g , Z-propanone ^iT'^tK^f^ntenon^^^ 
nke- and ether e a 1 ,4-dioxane, 1 ,1 '-oxybisethane, tetrahydrofuran and the like; /V,W-dimeth^^rnMmlde 
DMF) 1 Smethy^ DMA); nitrobenzene: 1.methyl-2-pyrrolidinone: and the like. The addition 

S^n ^JiroXe baSTuch as for example, an alkali metal carbonate or ^rogen carbonate sodium 
hydride or an organic base such as. for example, /V,A/.diethylethanam.ne or 'V-(1-methylethyl)-2- 
Drooanarnine may be utilized to pick up the acid which is liberated during the course of ihe reaction. In. 
some drelTrSZces the additioS of an iodide salt, preferably an alkali metal .od.de, ,s appropnate. 
Somewhat elevated temperatures may enhance the rate of the reaction. ^„ . y i- n or 

The compounds of formula ID wherein L is a radical of formula (h) virtierein Z is Z', Y is NH and X is O or 
S. said X^eTng represented by X' and said compounds by the fbmiula (l-W). can generally be prepared by 
r^eting an iwcyanate or isothiocyanato of formula {V) with a reagent of formula (IV). 



Hee-C^ij^-Z'H 

(IV) 



X'-C-M-Alk-H 




(V) 



55 



60 



The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is NH, Y is Y' and X is X', 
said compounds being represented by the formula (l-b-2), can be prepared by reacting an Isocyanate or iso- 
sg thiocyanate of formula (VI) with a piperidine of formula |VII). 
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5 



10 




(I-b-2) 



The reaction of (IV) with (V) and (VI) with (Vll) is generally conducted in a suitable reaction-inert solvent 
such as, for example, an ether, e.g., tetrahydrofuran and the like. Elevated temperatures may be suitable to 
enhance the rate of the reaction. 

The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is a direct bond and X Is 
X', said compounds being represented by the formula (1-c), may be prepared by reacting a piperidine of 
formula (Vll) with a reagent of fomnula (VIII). 

V 

Het-C^Hjg-S-OH + (VII) ^ 



(Vlll) 



30 



3S 



40 



45 



50 



55 




Be t-C^Hj^-U- Y • -Alk-M 



• (I-c) 

The reaction of (Vll) and (Vlll) may generally be conducted following art-known esterification- or 
amidation reaction-procedures, e.g., by converting the carboxylic acid function into a reactive derivative, 
e.g., an anhydride or a carboxylic halide function, and subsequently reacting this reactive derivative with a 
reagent of formula (Vll). A suitable reaction is, for example, by stirring (Vlll) with 2-quinolinecarboxylic acid 
in a suitable solvent In the presence of A(/V-diethylethanamine and converting the intermediately formed 
reactive product into the desired ester or amide. 

The compounds of formula (I) wherein L Is a radical of formula (g) wherein Y is a direct bond and s is 0, 
said compounds being represented by the formula (1-d), may also be prepared by reacting an alkenylene of 
formula (IX) with a piperidine of formula (lll-a) by stirring and, if desired, heating the reactants together. 



Het-lower alkanediyl-H + (lll-a) 



A_ t 



(IX) 



(1-4) 



The compounds of formula (I) can also be prepared by the cyclodesulfurization reaction of an 



appropriate thiourea derivative of the formula 



60 



65 



I 



(X) 
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Said cyclodesulfurization reaction may be carried out by the reaction of (X) with an appropriate alkyl 
hallde, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g., a lower alkanol such 
as methanol, ethanol, 2-propanol and the like. Otherwise, the cyclodesulfurization reaction may be carried 
out by the reaction of (X) with an appropriate metal oxide or salt in an appropriate solvent according to art- 
known, procedures. 

For example, the compounds of formula (I) can easily be prepared by the reaction of (IV) with an 
appropriate HG(II) or Pb(ll) oxide or salt such as, for example HgO,HgCla, Hg(OAc)a, PbO or Pb(OAc)a. In 
certain instances it may be appropriate to supplement the reaction mixture with a small amount of sulfur. 
Even so methanediimines, especially M/V'-methanetetraylbis[cYclohexanaminel may be used as cyclo- 
desulfurizing agents. 

Suitable reaction-inert organic solvents that may advantageously be employed Include lower alkanols, 
e.g., methanol, ethanol, 2-propanol and the like; halogenated hydrocarbons, e.g., dichloromethane and 
trichloromethane; ethers, e.g. tetrahydrofuran, 2,2'-oxybl8propane and the like; and mixtures of such 
solvents. 

The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional group transformation. Some examples will be cited hereinafter. 

The compounds of formula (I) having a nitro substituent can be converted into their corresponding 
amines by stirring and, if desired, heating the starting nitro-compounds in a hydrogen-containing medium 
in the presence of a suitable amount of an appropriate catalyst such as, for example, platinum-on-charcoal, 
palladium-on-charcoal, Raney-nickel and the like catalysts. Suitable solvents are, for example, alcohols, 
e.g., methanol, ethanol and the like. 

Halo atoms substituted on aryl groups may be replaced by hydrogen following art-known hydrogen- 
olysis procedures, i.e. by stirring and, if desired, heating the starting compounds in a suitable solvent under 
hydrogen atmosphere in the presence of an appropriate catalyst, e.g., palladium-on-charcoal and the like 
catalysts. Said halo atoms may also be replaced by a lower alkyloxy or a lower alkylthio substituent by 
reacting the starting halo-compound with an appropriate alcohol or thioalcohol or, preferably, an alkali- or 
earth alkaline metal salt or an appropriate alcohol or thioalcohol in a suitable solvent. 

The compounds of formula (I) wherein L is a radical (g) wherein Y is NH can be converted into a 
compound of formula (I) wherein L is a radical (g) wherein Y is N— COdower alkyl) or N— CO(Ar^) by 
reacting the starting amine with an appropriate carboxylic acid or a derivative thereof such as, for example, 
an acid halide, an acid anhydride and the like. 

In all of the foregoing and in the following preparations, the reaction products may be isolated from the 
reaction mixture and, if necessary, further purified according to methodologies generally known in the art. 

The compounds of formula (1) have basic properties and, consequently, they may be converted to their 
therapeutically active non-toxic acid additon salt forms by treatment with appropriate adds, such as, for 
example, inorganic acids, such as hydrohallc acid, e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanolc, propanedioic, butanedlolc, (Z)-2-butenedioic, {E)-2- 
butenedioic, 2-hydroxybutanedloic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propanetricarboxylIc, 
methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2- 
hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. 

Conversely the salt form can be converted by treatment with alkali into the free base form. 

A number of intermediates and starting materials in the foregoing preparations are known compounds 
which may be prepared according to art-known methodologies of preparing said or similar compounds 
and some intermediates are new. A number of such preparation methods will be described hereinafter in 
more detail. ^ ^, ^ . ^t. * 

The intermediates of formula llll-a) can conveniently by prepared starting from a thiourea denvath^e of 

formula 

wherein P is an appropriate protective group such as, for example, lower alkyloxycarbony^ 
Ar^-CH.-0-CO-, Ar^--CHa- and the like, by a cyclodesulfurization reaction followmg the same 
procedu^Tasdescribed hereinabove for the preparation of (I) starting from IX) and, subsequently 
eliminating the protective group P in the thus obtained intermediate of formula 
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to 



20 



The elimination of the protective group P in (Xll> may generally by carried out followmg art-known 
oroceduras such as, for example, by hydrolysis in all<aline or acidic aqueous medium. 

The intermediates of formula (lll-b) and (lll-c) may be derived from the corresponding intermediates of 
formula (lll-a) by reacting the latter with a suitable reagent following art-known N-alkylating procedures. 

For example, intermediates of formula (lll-b) wherein 0^ represents a radical of forrnu a HaN— CHj- 
Alk'- (lll-b-1), can also be prepared by reacting an intermediate of formula (lll-a| with a nitnle of formula 

(XIII) ' following art-known N-alkylating procedures and subsequentiy converting the thus obtained nitnle 

(XIV) into the corresponding amine (lll-b-1) following art-known nitrile to amine reducing prpcedures, e.g., 
by catalytically hydrogenating procedures and the like. 



25 



as 



46 




(Hl-«) + HC-Alk'-W H-aUylatloB ^ HC-Alk'-H 
(XIII) 

(XIV) 

* » «1 



/-A L 



nitril, CO alo* ^ e,lf-CH,.Alk'-H' ' VN-rr" V^. 
reduction reaeclon "* ^ \ / Iz J l| * 

(lIl-b-1) 

30 In (XIII), (XIV) and (lll-b-1) Alk' has the same meaning as Alk provided that one methylene function is 

""'^Tlie intermediates of formula (lll-b) wherein Qj, represents a radical of formula HY'--CHr-CHr-, (III- 
b-2), may also be prepared by the reaction of (lll-a) with a reagent of formula (XV) by stirring and, if desired. 



heating the reactants together in a suitable solvent. 



<iii-«) + ca^-— cHj ^ Hx-Kaj-cHj 

40 X 

(XV) 



(IlI-b-2) 



Tha intermediates of formula (lll-b) wherein Qjb is a radical of formula HX-Alkyl-, (lll-d), may be 
oonJ^ne^lZ!^^r:UZ?offorJa (lll-c) by converting the function XH into 
group. e.g., where X is 0, by converting a hydroxy function into a chloro atom, with thionyl chloride, 
phosphoryl chloride and the like. 



I 



HX-Alfc-H^W^'Y^A °^ ^°^'> f lll-c) 

55 \ / '2 i / leaving group ^ 



(lll-d) 



60 The intermediates of formula (lll-b-1) may also be derh/ed from art appropriate corresponding 
carbonyl-oxidated form by reacting said carbonyl-oxidated form with hydroxylamine and reducing the thus 
obtained oxime following art-known methods, e.g., catalytic hydrogenation and the like reducing methods. 

During one of the reactions of the intermediates wherein R' and/or and/or R' and/or R* is hydrogen 
may be converted into the corresponding intermediates wherein R^ and/or R^ and/or R' and/or R'* is other 

65 than hydrogen following art-known N-alkylating, N-acylating or reductive N-alkylating procedures. 
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The intermediates of formula (XI) may be prepared by reacting a piperidine of formula (XVI-a) or (XVI- 
b) with an aromatic reagent of formula (XVII-a) or (XVII-b). 

R 

A. 

P-H Vh-C-S + BJI-C— C-""-"-^ 
10 (XVI-a) <XVll-«) 



S + BjH-C— C-NB-a* ^ (XI) 



+ s-c»«-c— c-HH-a* . (H) 

* 

(XVII-b) 



The intermediates of formulae (lll-b) and (XIV) wherein A is a radical having the formula (c), (d) or (e), 
{lll-b-2), respectively (XlV-a) are new and as intermediates as well as antihistaminic agents and serotonin- 
2S antagonists these 3//-imldazoI4,5-c]pyridln-2-amlnes, 1//-lmidazo[4,5-blpyrldln-2-amine8 and ^H- 
lmidazo[4,5-c]pyridin-2-amines of formulae (lll-b) and (XIV) constitute an additional purpose of the present 
invention. 

The compounds of formula (1) and the intermediates of formula (lll-b-2) and (XlV-a) wherein A is a 
radical of formula — CH=N— CH=CH— , — CH=CH— N=CH— or — CH=CH— CH»N— , N being attached to 
30 the carbon atom in 4-position of the imidazole ring, said A being represented by A' and said intermediates 
by the formula 



3S 




(ZVIZI) 



and the pharmaceutically acceptable acid addition salts thereof, wherein L' is a radical of formula 

40 



45 

or -Alk-Y— C(=X) — Z'H are useful as anti-allergic agents. 

From formula (I) and (XVIII) it is evident that the compounds of this invention may have several 
asymmetric carbon atoms in their structure. Each of these chiral centers may be present in a R- and a S- 
configuration, this R- and S-notation being in correspondence with the rules described by R. S. Cahn, C. 
so Ingold and V. Prelog in Angew. Chem., Int. Ed. Engl., 5, 385,m 511 (1966). 

Pure stereochemically Isomeric forms of the compounds of formula (I) and (XVIII) may be obtained by 
the application of art-known procedures. Diasteroisomers may be separated by physical separation 
methods such as selective crystallization and chromatographic techniques, e.g., counter current 
distribution, and enantiomers may be separated from each other by the selective crystallization of their 
55 diastereomeric salts with optically active acids. 

Pure stereochemically isomeric forms may also be derived from the corresponding pure stereo- 
chemically isomeric forms of the appropriate starting materials, provided that the reaction occurs stereo- 
specifically. 

It is evident that the cis and trans diastereomeric racemates may be further resolved into their optical 
60 Isomers, cis(+), cis(-), trans(+) and trans(-) by the appiication of methodologies known to those skilled in 
the art. 

Stereochemically isomeric forms of the compounds of formula (I) and the intermediates of formula 
(XVIII) are naturally intended to be embraced within the scope of the invention. 

The useful antihistaminic properties of the compounds of formula (I) and of the intermediates of 
55 formula (XVIII) are demonstrated In the following test procedure. 



a 
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Protection of rats from compound 48/80-(nduced lethality 
Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-/V-methy I benzene- 
ethanamine and formaldehyde has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory collapse appears to 
5 be a simple way of evaluating quantitatively the antlhistaminic activity of test compounds. Male rats of an 
inbred Wistar strain, weighing 240—260 g were used in the experiment After overnight starvation the rats 
were transferred to conditioned laboratories (temp, = 21 ± 1*C, relative humidity = 65 + 6%). 

The rats were treated subcutaneously or orally with a test compound or with the solverit (NaCI 
solution, 0.9%). One hour after treatment there was injected intraveneously compound 48/80, freshly 
to dissolved in water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherein 
250 solvent-treated animals were injected with the standard dose of compound 48/80, not more than 2.8% 
of the animals survived after 4 hours. Survival after 4 hours is therefore considered to be a safe criterion of 
a protective effect of drug administration. 

The EDso-values of the compounds of formula (I) and the intermediates of formula (XVIII) are listed in 
;5 the first column of table 1 and table 2. Said EDso-values are the values in mg/lcg body weight at which the 
tested compounds protect 50% of the tested animals against compound 48/80-induced lethality. 

The compounds of formula (I), the intermediates of formula (XVIIl) and the pharmaceutically 
acceptable acid addition salts thereof are also potent serotonin-antagonists. 

The potency of the subject-compounds as serotonin-antagonists is clearly evidenced by the results 
20 obtained in the following tests wherein the antagonistic activity of the subject compounds on the effect of 
serotonin is examined. 

Antagonistic activity on the effects of serotonin In the gastric lesion test 
A. Lesions Induced by compound 48/80: 

25 Compound 48/80 (a mixture of oligomers obtained by condensation of 4-methoxy-/V-methylbenzene- 
ethanamine and formaldehyde) is a potent releaser of vasoactive amines from endogenous stores such as, 
for example, histamine and serotonin. Rats injected with compound 48/80 exhibit consistent changes of 
blood flow in different vascular beds: cyanosis of the ears and the extremities are prominent within five 
minutes after injection of the compound; the rats die from shock within 30 minutes. The shock, followed by 

30 dead, can be avoided if the rats are pretreated with a classical H 1 -antagonist. 

However, the stimulatory effects on gastric secretion are not suppressed so that rats treated with 
compound 48/80 and protected from shock by a H 1 -antagonist may exhibit all signs of Intensive gastric 
gland activity: gross autopsy shows distended stomachs with abnormal contents and rough bright red 
patches ad over the mucosa, corresponding to areas of disintegrated glands. A number of known 

35 serotonin-antagonists such as, for example, methysergide, cyproheptadine; cinanserin, mianserin, 
pipamperone, spiperone, pizotifen and metergoline, prevent * completely the cyanosis of ears and 
extcemities as well as the lesions in the glandular area of the stomach and the abnormal gastric distension. 

B. Method: 

40 Male rats of a Wistar inbred strain, weighing 220^250 g, were starved overnight, water being available 
ad libitum. The test compounds were administered orally as a solution or as a suspension in aqueous 
medium. A control rat and a "blank" rat received the test compound. One hour later 5-[4-(diphenylmethyl)- 
1-piperazinyimethyll-1-methyl-1//-benzlmidazole-2-methanol was administered subcutaneously to all rats 
at the dose of 2.5 mg/kg. Two hours after the oral or subcutaneous administration of the test compound, 

45 the compound 48/80 (freshly solved in water at a concentration of 0.25 mg/ml) was injected intravenously 
Into all rats (dose: 1 mg/kg) except the "blank" rats. 

Four hours after the intravenous injection of compound 48/80, the rats were decapitated and the 
stomachs were removed. Subsequently the stomachs were inspected for distension and contents (blood, 
fluid, food) and thoroughly rinsed. The macroscopic lesions were scored from 0 to +++, 0 corresponding 

so to complete absence of visible lesions and the highest score corresponding to reddish rough patches 
covering more than half the glandular area. 

The second column of Tables 1 and 2 shows for a number of compounds of formula (1) and the 
intermediates of formula (XVlll) the doses (in mg/kg body weight) at which the distension of the stomach as 
well as the lesions in the glandular area of the stomach are completely absent in 50% of the test rats (EDsq- 

55 value). 

The columns in Tables 1 and 2 with heading "N" illustrate the absence or the presence of N in the 
aromatic ring and the place of N in the said ring. 

In the tables 1 and 2 "b" has the meaning of branch chained hydrocarbon radicals. 
The compounds listed in Tables 1 and 2 are not given for the purpose of limiting the invention thereto 
60 but only to exemplify the useful pharmacological activities of all the compounds within the scope of 
formula (1) and of all the intermediates within the scope of formula (XVIIl). 
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Column 2 I 


gastric lesion test 
EDso in mg/kg 
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Column 2 
gastric lesion 
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In view of their antihistamic and serotonin-antagonistic properties, the compounds of formula (I), the 
Intermediates of formula (XVIU) and their acid-addition salts are very useful in the treatment of allergic 
30 diseases such as, for example, allergic rhinitis, allergic conjuctlvltles, chronic urticaria, allergic asthma and 
the like. 

In view of their useful antihistaminic and serotonin-antagonistic activity, the subject compounds may 
be formulated into various pharmaceutical forma for administration purposes. To prepare the 
pharmaceutical compositions of this invention, an effective amount of the particular compound, in base or 

36 acid-addltlon salt form, as the active ingredient is combined in intimate admixture with a pharmaceutically 
acceptable carrier, which carrier may take a wide variety of forms depending on the form of preparation 
desired for administration. . . ui ^ wi « 

These pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, for 
administration orally, rectally or by parenteral injection. For example, in preparing the compositions in oral 

40 dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils, alcohols and the like in the base of oral liquid preparations such as suspensions, syrups, elixirs 
and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. Because of their ease in administration, 
tablets and capsules represent the most advantageous oral dosage unit form, in which case solid 

45 pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier will usually 
comprise sterile water, at least in large part, though other ingredients, for example, to aid solubility, may be 
included. Injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
glucose solution or a mixture of saline and glucose solution. Injectable suspensions may also be prepared 
in which case appropriate liquid carriers, suspending agents and the like may be employed. Acid addition 

60 salts of (I) or (XVIII), due to their increased water solubility over the corresponding base form, are obviously 
more suitable in the preparation of aqueous compositions. 

It Is especially advantageous to formulate the aforementioned pharmaceutical compositions In dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 

55 predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in 
association with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder packets, wafers, Injectable solutions or 
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 

The present invention is also related with a method of treating allergic diseases in warm-blooded 

60 animals suffering from said allergic diseases by administering an effective anti-allergic amount of a 
compound of formula (I) or (XVIH) or a phannaceutlcally acceptable acid addition salt thereof. 

Suitable doses administered daily to subjects are varying from 0.1 to 100 mg, more preferably from 1 
to 50 mg. 

The following examples are intended to Illustrate and not to limit the scope of the present Invention. 
65 Unless otherwise stated all parts therein are by weight. 
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EXAMPLES 

A. Preparation of Intermediates: 
The preparation of 

A/41-(2-aminoethvl)-4-piperidinYll-1-[{4-fluorophenvl)methYll-1//-benzimidazol-2-amine 
5 trihydrochloride; 

/V-[1-(3-arninopropyl)-4-piperidinvll-1-t(4-fluorophenyl)methvlOA/-benzimidazol-2-annm 

trihy.drochloride monohydrate; 

1- [(4'fluorophenyl)methyll-/V-[l-[2-[{phenylmetliyl)arnino]ethyll-4-piperidinyll-1W-benz^ 

amine; and 

w yv4i^2-<:hloroethylH-piperidinyll-1-[(4-fluorophenyl)metliyll-1Ay-benzimidazol^^^ 
dihydrochloride is described in U.S. Patent Number 4,219,559. 

Example 1 

a) A mixture of 15.7 parts of 1-chIoro-2-nitrobenzene, 9.7 parts of 2-furanmethanamine, 8.4 parts of 
15 sodium hydrogen carbonate and 45 parts of /V,/V-dimethylacetamide was stirred overnight at about 1 20X. 

The reaction mixture was cooled, water was added and the product was extracted with 1,1'-oxybisethane. 
The extract was dried, filtered and evaporated. The residue was purified by column-chromatography over 
■ silica gel using trichloromethane as eluent. The pure fractions were collected and the eluent was 
evaporated. The oily, residue was triturated in petroleumether. The product was filtered off and dried. 
20 yielding 15 parts of A/-(2-nitrophenyl)-2-furanmethanamlnef mp 85.6^0 (Intermediate 1). 

b) A mixture of 40 parts of 5-methyl-2-furanmethanamine, 46 parts of 1-chloro-2-nltrobenzene and 210 
parts of /V,/V-diethylethanamine was stirred and refluxed for 2 days. The reaction mixture vyas evaporated, 
water was added and the product was extracted with dichioromethane. The extract was dried, filtered and 
evaporated. The residue was purified by filtration over silica gel using trichloromethane as eluent The 

26 filtrate was evaporated, yielding 62 parts (89%) of 5-methyl-/V-(2-nitrophenyl)-2-furanmethanamine as a 
residue (intermediate 2). 

c) A mixture of 50 parts of 2-chloro-3-nitropvridlne, 32.5 parts of 2-pyridinemethanamine, 53 parts of 
sodium carbonate and 675 parts of /V,/V-dimethylacetamide was stirred for 1 hour at lOOX. The reaction 
mixture was cooled and filtered over Hyflo. The filtrate was poured onto 1000 parts of water and the whole 

30 was stirred ovemight at room temperature. The product was filtered off and dried, yielding 56.4 parts of /V- 
(3-nitro-2-pyridinyl)-2-pyridinemethanamine; mp 113.6'*C (intermediate 3). 
Following the procedure described in c) there were also prepared: 
/V-{{4-fluorophenyl)methyl)-4-nitro-3-pyridlnamine, 1 -oxide (intermediate 4); 

2- nltro-/V-(2-thlenylmethyl)benzenamine (Intermediate 5); 

3S /V-(2-nitrophenyl)-3-furanmethanamine (intermediate 6); and 

4-fluoro-AM5-methoxy-2-nitrophenyl)benzenemethanamine (Intermediate 7). 

Example II 

A mixture of 62 parts of 5-methyl-/V-(2-nltrophenyl)-2-furanmethanamine, 2 parts of a solution of 
40 thiophene in methanol 4% and 400 parts of methanol, saturated with ammonia, was hydrogenated at 
normal pressure and at room temperature with 4 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated, 
yielding 50.5 parts (95%) of Ar'-[(5-methyl-2-furanyl)methyll-1,2-benzenedlamine as a residue (intermediate 
8). 

46 In a similar manner there were also prepared: 

/V*-[(4-fluorophenyl)methyl]-3,4-pyridlnediamlne; mp 163.7"C (Intermediate 9); 

/V'-[(4-fluorophenyl)methyl]-3,4-pyridinediamine monohydrochloride; mp 208.9*'C (intermediate 10); 

yV*-(2-pyridinylmethyl)-2,3-pyridinediamlne; mp 134.9''C (intermediate 11); 

/V-(3-furanylmethyl)1,2-benzenediamine as a residue; (intermediate 12); 
so /V^-(2-thienylmethyl)-1,2-benzenediamine as a residue; (intermediate 13); 

/V^-(2-furanylmethyl)-2,3-pyridinediamine as a residue; (intermediate 14); 

/V-(2-furanylmethyl)-1,2-benzenediamine as a residue; (intermediate 15); and 

A'*-{(4-fluorophenyl)methyl]-4-methoxy-l,2-benzenediamine as a residue (intermediate 16). 

55 Example III 

To a stirred and cooled (O'^C) solution of 8.7 parts of /V-[(4-fluorophenyl)methyll-4-Jiltro-3-pyridinamine, 
1 -oxide and 150 parts of trichloromethane was added dropwise a solution of 10.2 parts of phosphor 
trichloride in 75 parts of trichloromethane. Upon completion, the- mixture was allowed to reach room 
temperature and stirring was continued for 1 hour at reflux temperature. The reaction mixture was cooled 

60 and the solvent was evaporated. The residue was stirred in trichloromethane. The product was filtered off 
and dried, yielding 9 parts of yV-t(4-fluorophenyl)methyll4-nitro-3-pyridinamine monohydrochloride (inter- 
mediate 17). 
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Example IV 

A mixture of 3 parts of 2,3-pYrldlnediamfne and 4 parts of 1-{chloromethyO-4-fluorobenzene was stirred 
overnight at 120°C. Trichloromethane and a dilute ammonium hydroxide solution were added and the 
product was extracted. The organic phase was washed with water, dried, filtered and evaporated. The 
5 residue was purified by column-chromatography over silica gel using a mixture of trichloromethane and 
methanol (90:10 by volume) as eluent. The second fraction was collected and the eluent was evaporated, 
yielding 1.8 parts of A^-[(4-f1uorophenyl)methyl]-2^-pyndInediamine as a residue (intermediate 18). 

Example V 

10 A mixture of 54 parts of ethyl 4-isothiocyanato-1-piperidinecarboxylate, 48 parts of /V*-(2- 
furanYlmethyl)-2,3-pyrldinediamine and 450 parts of tetrahydrofuran was stirred and refluxed ovemight 
The reaction mixture was evaporated and the residue was crystallized from a mixture of 2-propanone and 
2,2'-oxybispropane. The product was filtered off and dried, yielding 76 parts (75%) of ethyl 4-{I[2-[(2- 
furanylmethyl)amlno-l-3-pyridinyllaminothioxomethyllaminol-1-piperidinecarboxylate; mp 132.r*C 

15 (intermediate 19). 

In a similar manner there were also prepared: 

ethyl 4-[[[2-[(2-furanylmethyt)aminolphenyl]aminothioxomethyl]aminol-1-piperidlnecarboxylate as a 

residue (intermediate 20); 

ethyl 4-(t[3-[I(4-fluorophenyl)methyllaminolr2-pyrldinyllaminothioxomethyl]aminol-1- 
20 piperidinecarboxylate as a residue (intermediate 21 ); 

ethyl 4-[([4-t[{4-fluorophenyl)methylIamino)-3-pyridlnyllaminothioxomathyllamlnoM- 
pipendinecarboxylate; mp 166°C (intermediate 22); 

ethyl 4-[[[3-[[(4-fluorophenyl)methyllaminol-4-pyridinyllaminothioxomethyllaminoM- 
piperidinecarboxylate as a residue (intermediate 23); 
25 ethyl 4-tI[2-l(2-pyridinylmethyl)amlnol-3-pyridinyllaminothioxomethyl]aminol-1- 
piperidinecarboxylate as a residue (intermediate 24); 

ethyl 4-[[[2-[(2-thienylmethyl)aminolphenyllaminothloxomethyllaminol-1-piperidlnecarboxylate as a 

residue (intermediate 25); 

ethyl 4-{[[2-[(3-furanylmethyl)amino]phenyllaminothioxomethyllaminol-1-plperidinecarboxylate as a 

30 residue (intermediate 26); 

ethyl 4-[[[2-[[(5-methyl-2-furanyl)methyl]amino]phenyllaminothioxomethyllaminol-1- 
piperidinecarboxylate as a residue (intermediate 27); 

ethyl 4-l[[2-[[{4-methoxyphenyl)methyllamino]phenylIaminothioxomethyllaminol-1- 

piperidinecarboxylate as a residue (intermediate 28); and 
36 ethyl 4-([1-[(4-fluorophenyl)m6thyi]-6-methoxy-1/y-benzimidazoI-2-yl]amino]-1-piperidinecarboxyl^ 

(intermediate 29). 

Example VI 

A mixture of 42.5 parts of ethyl 4-[(phenylmethyl}amino]-1-piperfdinecarboxylate, 30 parts of 1- 
isothlocyanato-2-nitrobenzene and 270 parts of tetrahydrofuran was stirred for 3 hours at room 
40 temperature. 2,2'-Oxybispropane was added and stirring was continued overnight The precipitated 
product was filtered off and dried, yielding 48.5 parts (68.5%) of ethyl 4 - [[[2 - nitrophenyl) - 
amlno]thioxomethyl](phenylmethyl)amlno] • 1 - piperidinecarboxylate; mp 140°C; (intermediate 30). 

Example VII ^ 

45 A mixture of 48.5 parts of ethyl 4-[[[2-nitrophenyl)aminolthioxomethylI(phenylmethyl)amlnoM- 
piperidinecarboxylate and 600 parts of methanol, saturated with ammonia, was hydrogenated at normal 
pressure and at 30^0 with 15 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off over Hyflo and the filtrate was evaporated, yielding 47 
parts (100%) of ethyl 4 - [[{2 - aminophenyl)amino]thioxomethyll(phenytmethyl)amino] - 1 - piperidine- 

50 carboxylate as a residue (intermediate 31). 

Example Vllt 

A mixture of 74 parts of ethyl 4-[[[2-((2-furanylmethyl)aminol-3-pyridinyllaminothloxomethyllaminol- 
1 -piperidinecarboxylate, 96 parts of mercury (II) oxide, 0.1 parts of sulfur and 800 parts of ethanol was 
55 stirred and refluxed for 3 hours. The reaction mixture was filtered over Hyflo and the filtrate was 
evaporated. The residue was crystallized from acetonitrile, yielding 52.5 parts (79%) of ethyl 4 - [{3 - (2 • 
furanylmethyl) ^ 3H - imidazo[4,5 - blpyridin - 2 - yllamino] - 1 - piperidinecarboxylate; mp 149.2*'C 
(intermediate 32). 

Following the same cyclizing-procedure there were also prepared: 
60 ethyl 4-[[1-(2-furanylmethyi)-1/y-benzimidazol-2-yl]amlno]-1-piperidinecarboxylate; mp 135.8''C 
(intermediate 33); 

ethyl 4-[[1-[(4-fiuorophenyl)methyll-1//-imldazo[4,5-b]pyridin-2-yl]amino]-1-piperidinecarboxylate; mp 
21 2.5X (intermediate 34); 

ethyl 4-l[1-[{4-fluorophenyl)methyl)-1Wmidazo[4,5-cIpyridln-2-yllamino]-1-piperidlnecarboxyIate 
65 dihydrochioride monohydrate; (intermediate 35); 
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ethyl 4-[[3-[(4-fluorophenyl)methyll-3//-imida2o[4,5-clpYndin-2-yllaminol-1-pip 
dihydrochloride monohydrate; mp 168.6'*C (intermediate 36); 

ethyl 4-[[3-(2-pyridinylmethyl)-3Wmidazo[4,5-b]pyridin-2-yilarTiinol-1-piperidlnecarboxylate; mp 

141.3X (Intermediate 37); 

ethyl 4-[[1-(2-thienylmethyl)-1W-ben2imidazol-2-yllaminol-1-piperidinecarbo)cylate; mp 142.7X 

(intermediate 38); 

ethyl 4-[[1-(3-furanYlmethyl)-1/y-benamldazol-2-yllam!nol-1-piperidlnecarbo)cylate; mp 150.7 C 
(intermediate 39); 

ethyl 4-[[1-[(5-methyl-2-furanyl)methyl]-1//-ben2imida20l-2-yl]aminol-1-piper!dlnecarboxylate 

hemihydrate; mp 150.1*'C (intermediate 40); 

ethyl 4-[[1-[{4-methoxyphenyl)methyll-1//-ben2imldazol-2-yllaminol-1-piperidinecarboxylate;mp 

157.1'*C (intermediate 41); and 

ethyl 4-{(1/i^ben2imidazol-2-yl)(phenylmethYl)amino]-1-piperidlnecarbo)cylate (intermediate 42). 

Example IX 

A mixture of 15.03 parts of ethyl 4-(5-fluoro-1f^-ben2imidazol-2-ylamino)-1-piperidinecarboxylate, 9 
parts of 1-(chloromethyl)-4-fluorobenzene, 5.3 parts of sodium carbonate, 0.2 parts of potassium Iodide and 
117 parts of A/,/V-dimethylformamide vyas stirred and heated over weekend at 70X. The reaction mixture 
was cooled and poured onto water. The product was extracted twice with methylbenzene. The combined 
extracts were dried, filtered and evaporated. The residue was crystallized from a mixture of 2-propanone 
and 2i '-oxybispropane. The product was filtered off and dried, yielding 13.4 parts (62.1 %) of ethyl 4<[[5(6)- 
fluoro-l-(4-fluorophenvlmethyl)-1//-ben2imida2ol-2-yllaminol-1-piperidlnecarboxylatB; mp 182.5"C 

(intermediate 43). 

In a similar manner there were also prepared: 

ethyl 4-[[1-[(2-pyridinyl)methyll-1«-ben2imida2ol-2-yl]aminol-1-piperidinecarboxylate; mp 161.5'C 
(intermediate 44); 

ethyl 4-([1-(3-pvridinylmethyl)-1//-benzimida20l-2-yllamino]-1-piperidlnecarboxylate; mp 191.4X 
(intermediate 45); 

ethyl 4-[[1-(2-pyrazinylmethyl)-1/y-benzimidazol-2-yl]aminol-1-piperidinecarboxylatedlhydrobromide 

monohydrate; mp 178.5— 179.3'C (intermediate 46); 

ethyl 4-[(1-(4-thlazolylmethyl)-1//-benzimida2ol-2-yllamlnoM-piperidinecarboxylate; mp 156.2*C 

(intermediate 47); 

ethyl 4-[(1-[(4-fluorophenyl)methyll-1/y-benzimidazol-2-yllmethylaminol-1-piperidinecarboxylate as a 

residue (intermediate 48); and 

ethyl 4-II1-[(5-methyl-1WmidazoM-yllmethyl-1//-benzimidazol-2-yllaminoH-piperidinecart^ 

dihydrochloride; mp 233.7''C (intermediate 49). 

Example X 

A mixture of 50 parts of ethyl 4-l[3-(2-furanylmethyl)-3>/-imidazol[4,5-b]pyridin-2-yllaminol-1- 
piperidinecarboxylate, 50 parts of potassium hydroxide, 400 parts of 2-propanol and 20 drops of water was 
stirred and refluxed for about 5 hours. The reaction mixture was evaporated and water was added to the 
residue. The product was extracted twice with 4-methyl-2-pentanone. The combined extracts were dried, 
filtered and evaporated. The solid residue was stirred in 1,l'-oxybisethane. The product was filtered off and 
dried, yielding 34 parts (85%) of 3-(2-furanylmethyl-/V-(4-piperidlnyl)-3^-imidazo[4,5-blpyridin-2-aminB; 
mp 159.0X (intermediate 50). 

Following the same procedure there were also prepared: 

1-{2-furanylmethyl)-yV-{4-piperidinyl)-1A/-benzimidazol-2-amine; mp211.0X (intermediate 51); 
/V-(4-plperidinyl)-1-(2-thienylmethyl)-1 //-benzimldazol-2-amine; (intermediate 52); 
1-(3-furanylmethYl)-A/-(4-piperidinyl)-1//-benzimidazol-2-amine; (Intermediate 53); 
1-[(5-methyl-2-furanyl)methyl]-/V-(4-ptperidinyl)-1//-benzimldazol-2-amine as a residue (intermediate 

54) ; 

1-[(4-methoxyphenyl)methyl]-/V-(4-piperidinyl)-1//-benzimidazol-2-amlne; mp 178. rC (intermediate 

55) ; 

1-[(4-fluorophenyl)methylI-5-methoxy-/V-(4-piperidlnyl)-1/y-ben2lmidazol-2-amine (intermediate 56); 
l-[(4-fluorophenyl)methyll-/V-methyl-A/-(4-piperidinyl)-1/y-ben2imidazol-2-amine dihydrochloride 

monohydrate; mp 222.2X (intermediate 57); 

1-({4-fiuorophenyl)methyll-6-methoxy-/V-(4-piperidinyl)-1/y-benzimidazol-2-amine (intermediate 58); 

and 

/V-(phenylmethyl)-/V-(4-piperidinyl)-1//-benzimidazol-2-amine; (intermediate 59). 



Example XI 

A mixture of 30 parts of ethyl 4-tl1-[(2-pyridinyl)methyl]-1//-benzimidazol-2-yl]aminol-1- 
piperidinecarboxylate and 300 parts of a hydrobromic acid solution 48% in water was stirred and heated for 
3 hours at 80*C. The reaction mixture was evaporated and the residue was crystallized from methanol. 
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yielding 41 parts (93.2%) of yV-(4-piperidinyl)-1-[|2-pyridlnVI)methyll-1//'-benzlmidazol-2-am 
trihydrobromide; mp 295.9°C (Intermediate 60). 

Following the same procedure there were also prepared: 

/V-(4-piperidinyl)-1-{3-pyridinylmethyl)-1/y-benzimidazol-2-amine trihydrobromide; mp 260X 
5 (intermediate 61); 

/V-(4-piperidinyl)-l-(2-pyrazlnylmethyl)-1H-benzimidazol-2-amlne trihydrobromide; (intermediate 62); 
1-t(4-fluorophenyl)methyll-A^-(4-piperidlnyl)-l/y-lmidazo[4,5-blpyridln-2-amine dihydrobromide; mp 

+300.6^C (Intermediate 63); 

1-[(4-fiuorophenyl)methyll-/V-(4-piperidinyl)-1//-lmidazo[4,5-c]pyridin-2-amine dihydrobromide; mp 

to 279.4*'C (intermediate 64); 

/V-(4-piperidlnyl)-3-(2-pyridinylmethyl)-3W-imidazo[4,5-bIpyridin-2-amine trihydrobromide; mp265.5''C 

(intermediate 65); 

3-l(4-fluorophenyl)methyll-/V-(4-piperidinyl)-3/y-imidazo[4,5-cIpyridin-2-aminedihydrobromid 
monohydrate; mp 291.6'*C (intermediate 66); 
75 /V-(4-piperidtnyi)-1-(4-thlazolylmethyl)-1//-benzimidazol-2-amine dihydrobromide monohydrate; mp 
223.5X (intermediate 67); and 

1 -((5-methyl-1 //-im{dazol-4-yl)methyl]-/V-(4-plperidlnyl)-1//-benzimidazol-2-amine trihydrobromide; 
mp 272.rC (intermediate 68). 

Example Xll 

20 To 2 parts of a solution of 2 parts of thiophene in 40 parts of ethanol were added 15 parts of ethyl 4 - 
oxo - 1 - piperidinecarboxylate, 25 parts of 1 - (4 - fluorophenylmethyl) - /V - (4 - piperidinyl) - 1/y- 
benzimidazol • 2 • amine and 200 parts of methanol. The whole was hydrogenated at normal pressure and 
at room temperature with 5 parts of platinum-on-charcoai catalyst 5%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 

25 purified by column-chromatography over silica gel using a mixture of trichloromethane and methanol 
(90:10 by volume) as eluent The pure*fractions were collected and the eluent was evaporated. The residue 
was converted into the hydrochloride salt in 2-propanol and 2-propanone. The salt was filtered off and 
dried, yielding 13.6 parts of ethyl 4 - [1 - (4 - fluorophenylmethyl) - ^H - benzimidazol - 2 - yl - 
aminol[1,4' - bipiperidlne] - V - carboxylate dihydrochloride monohydrate mp 260''C (Intermediate 69). 

30 A mixture of 25 parts of 1 - (phenyl methyl) - 3 * piperidinone hydrochloride, 55 parts of 1 - [(4 - 
fiuorophenyDmethyl] - /V - (4 - piperidinyl) - 1// - benzimidazol - 2 - amine dihydrobromide, 1 part of a 
solution of thiophene in ethanol 4%, 50 parts of potassium acetate and 500 parts of 2-methoxyethanol was 
hydrogenated at normal pressure and at SOX with 5 parts of palladium-on-charcoal catlayst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 

3S The residue was taken up in water and the whole was alkalized with sodium hydroxide. The product was 
extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was 
crystallized twice from acetonltrile. The product was filtered off and dried, yielding 9.75 parts of 1 • ((4 - 
fiuorophenyDmethyl] • /V - [1' - (phenylmethyl) - [1,3' - bipiperidinj - 4 - yl] - 1/y - benzimidazol - 2 - 
amine; mp 174.6"C (intermediate 70). 

^ Example XIII 

A mixture of 21 parts of ethyl 4 - [1 - (4 - fluorophenylmethyl) - - benzimidazol - 2 - 
ylaminold ,4' - bipiperidlne) - 1 ' • carboxylate and 450 parts of hydrobromic acid solution 48% was stirred 
and refluxed for 16 hours. The reaction mixture was evaporated. From the residue the free base was 
libertedin the conventional manner with sodium hydroxide in water and extracted with dichloromethane. 
The extract was dried, filtered and evaporated, yielding 8 parts (50%) of /V -[1 -(4 -fluorophenylmethyl) - 
^H - benzimidazol - 2 - yl][1,4' - bipiperidlne] -4 - amine as a residue (intermediate 71). 

Example XIV 

A mixture of 11.3 parts of 1 - [(4 - fluorophenyOmethyl] - A/ - [V - (phenylmethyl) - [1,3' - 
bipiperidinj - 4 - yl] - 1// - benzimidazol - 2 - amine and 200 parts of methanol was hydrogenated at 
normal pressure and at room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 
The residue was suspended in 2,2'-oxybispropane. The product was filtered off and dried, yielding 8.5 parts 
(91.5%) of N - ([1,3' - bipiperidin] - 4 - yl) - 1 - [(4 - fiuorophenyDmethyl] - HH - benzimidazol - 2 - 
amine (intermediate 72). 

Example XV v u 

A mixture of 2.7 parts of 2-chloroacetonitrile, 19.5 parts of /V..(4-piperidinyl)-1-(3.pyridinYlmethyD^ 
benzimid8zol-2-amine trihydrobromide, 13 parts of sodium carbonate and 135 parts of ^f'^^l^^^^^^^^^ 
so amide was stirred and heated for 3 hours at 50X. The reaction m.xture was Po^;^^ ^"^^^^ ^"/^ 
extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was 
SSed Jom^^S^^^^^ yielding 6 parts (50%) of 4^[(1.(3-pyridinYlmethyD.1/y.benzim.dazol.2.yll- 
amino]-1-plperidineacetonitrile hemihydrate; mp. 204.5X (intermediate 73). matoriaic 
Following the same procedure and using equivalent amounts of the appropriate starting materials 
65 there were also prepared: 
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In a similar manner there was also prepared: ^ . - . . j. 

rc/s+fr3ns;^[l1-((4-fluoropenyl)methyll-lW-ben2!mida2ol-2-yl)8minol-3-^^^ 

nitrile; mp. 150.rC (intermediate 100). 

s Example XVI 

To a stirred mixture of 3.14 parts of S-furancarboxyllc acid, 6 parts of /y,yv-diethylethanamine and 390 
oarts of dichloromethane were added 7.2 parts of 2-chloro-1.methylpyridinlum iodide. After stirnng for 10 
StesT oom temperature, 7 parts of ^[{1/y-benzimidazol-2.yl)aminoH.plpe^^ 
added and the whole was stirred for 1 hour at room temperature. The reaction "J'^H^e w««J^^^^^^^ 

w water, the organic phase was dried, filtered and evaporated. The residue was crystallized from acetomtn 
JleWIng 7 parts (74%) of 4^[[1H3-furanylcarbonyl)-1/y-benzlmida2ol-2-yllaminoM.pipendln 

(intenmediate 101). 

Example XVII 

15 A mixture of 17 parts of 4.[[3M2.pyridmylmethYl)-3/^lmidazol[4,5.blpyridin-2.yllaminoH.p»peridme- 
acetonitrile and 400 parts of methanol, saturated with ammonia, was hydrogenated at normal pressure and 
aJfoom em^S^ with 3 parts of Raney-nickel catalyst. After the calculated amount of hvdro^^^^^^ 
taken up, the catalyst was filtered off and the filtrate was evaporated. /^^i^ue w^ 
acetonitrile, yielding 15- parts (90%) of /V-[1r(2-amlnoethyl)-4.piperidinyll-3-(2.pyndinylmethyl)-3A/-. 

20 imidazo[4.5-blpvridin-2-amlne) mp. 151. rc (Intermediate 102), * 

Following the same procedure and using equivalent amounts of the appropriate starting materials 
there were also prepared: 
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In a similar manner there was also prepared: 
(fc/s+fra/75A/V-ll-{2-aminoethyl)-3-methyl-4-piperidinyll-Vl(4-fluorophenYl)meth^ 
amine; mp. 132.2"^ (intermediate 128). 

Example XVIII 

To 180 parts of tetrahydrofuran were added carefully 2.4 parts of lithium aluminium hydride under 
nitrogen atmosphere. Then there was added dropwise a solution of 7 parts of 4-[[1-(3-furanylcarbonyl)-1/^ 
benzimida2ol-2-yllamino]-1-piperidineacetonitrile in tetrahydrofuran: temp, rose to SO^C. Upon 
completion, stirring was continued overnight at reflux temperature. The reaction mixture was cooled m an 
ice-bath and decomposed by the successive additions of 3 parts of water, 9 parts of a sodium hydroxide 
solution 15% and 9 parts of water. The whole was filtered over Hyflo and the filtrate was evaporated. The 
residue was purified by filtration over silica gel using a mixture of trichloromethane and methanol (80:20 
by volume) saturated with ammonia, as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from acetonitrile, yielding 3.6 parts (69.5%) of /V-[1-{2-amino- 
ethyl)-4-piperidinyl)-1//-benzimidazol-2-amine; mp. 99.8X (intermediate 129). 

Example XiX 

A mixture of 9.25 parts of 1-chloro-2-propanone, 48.6 parts of 1-(4-fluorophenYlmethyl)-/V-(4-piperi- 
dinyl)-1/y-benzimldazoi-2-amine dihydrobromide, 32 parts of sodium carbonate and 135 parts of yV,/V-di- 
methylformamide was stirred and heated ovemight at 50X. The reaction mixture was poured onto water 
and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. 
The residue was crystallized from 4-methyl-2-pentanone, yielding 15 parts (39.5%) of 1-[4-((1-[(4-fluoro- 
phenyl)methyll-1//-benzimidazol-2-yllaminol-1-piperidinyi)-2-propanone(inten7iediate 130). 

A mixture of 5.7 parts of 1-[4-[[1-l(4-fluorophenyl)methyll-1/y-benzimida20l-2-yllaminol-1-piperidinyll- 
2-propanone, 2.1 parts of hydroxylamine hydrochloride, 20 parts of pyridine, 10 parts of ethanol and 12.5 
parts of water was stirred for 3 hours at 65°C. The reaction mixture was poured onto water and the whole 
was alkalized with sodium hydroxide. The product was filtered off and dried, yielding 6.5 parts (93%) of 1- 
[4-([1-[(4-fluorophenyl)methylJ-1//-benzimida2ol-2-yllaminol-1-piperidinyll-2-propanone, oxime; mp. 202*0 

(intermediate 131). , , ..... n « 

A mixture of 4 parts of l-[4-[t1-((4-fluorophenyl)methyll-lW-benzimidazol-2-yllammoI-1-p!peridinyil-2- 

propanone, oxime and 120 parts of methanol, saturated with ammonia, was hydrogenated at normal 

pressure and at room temperature with 2 parts of Raney-nickel catalyst. After the calculated amount of 

hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 

crystallized from acetonitrile, yielding 1.3 parts (34%) of /V-l1-(2-aminopropyl)-4.plperidlnylM.H4- 

fluorophenvl)methyll-1//-ben2!midazol-2-amjne, mp. 178.3"C (intermediate 132). 

Example XX 

A mixture of 5.4 parts of ethyl (2-chloroBthyl)carbamate, 19 parts of A/-(4-piperidinyl)-1-(4-thiazolyl- 
methyl)-1/y-benzimidazol-2-amine trihydrobromide monohydrate, 15 parts of sodium carbonate, 0.2 parts 
of sodium iodide and 90 parts of /V,/V<limethylacetamide was stirred overnight at about 75X. Water was 
added and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated, yielding 14 parts of ethyl [2-[4-([1-(4-thia2olylmethyl)-1//-benzimidazol-2-yl]amlno]-1-piperi- 
dinyl]ethyl]carbamate as an oily residue (intermediate 133). 

A mixture of 14 parts of ethyl (2-[4-([1-(4-thiazolylmethyl)-1//-benzimidazol-2-yl]aminol-1-plperidlnyl]- 
ethyl Icarbamate and 300 parts of a hydrobromic acid solution 48% in water was stirred and refluxed for 30 
minutes. The reaction mixture was evaporated. The sticky residue solidified In a mixture of ethanol and 
acetonitrile. The product was filtered off and dried, yielding 14 parts of yV-[1 -(2-aminoethyl)-4-piperidinyl]-1 - 
(4-thiazolylmethyt)-1//-benzimidazol-2-amine trihydrobromide (intermediate 134). 

Example XXI 

To 1 part of a solution of 2 parts of thiophene in 40 parts of ethanol were added 1 1.3 parts of 1-(4-fiuoro- 
phenylmethy))-A/-[1-[2-{(phenylmethyl)amlno]ethyl]-4-piperidinyll-1//-benzimidazol-2-amine, 2 parts of 
paraformaldehyde, 10 parts of potassium acetate and 120 parts of methanol. The whole was hydrogenated 
at normal pressure and at room temperature with 2 parts of platinum-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off over Hyflo and the filtrate was 
evaporated, yielding 9.4 parts of 1-[(4-fluorophenyl)methyll-A/-[1-[2-[methyl(phenylmethyl)amino]ethyll-4- 
piperidinyl|-1/y-benzimidazol-2-amine as a residue (intermediate 135). 

A mixture of 9.4 parts of 1-((4-fiuorophenyl)methyl]-A/-[1-l2-{methyl(phenyImethyl)amlno]ethyll-4- 
piperidinyl]-1//-benzimidazoi-2-amine and 120 parts of methanol was hydrogenated at normal pressure 
and at room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount 
of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was filtered off and dried, yielding 6.3 parts 
(64%) of 1-I(4-fluorophenyl)methyll-/V-[1-(2-(methylamino)ethyll-4-plper!dinylj-1//-benzimidazol-2-amine 
trihydrochloride monohydrate; mp. 232.4X (intermediate 136). 
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Example XXII 

During one houo gaseous oxirane was bubbled through a stirred mixture of 6 parts of l-{2-furanyi- 
methYl)-/V-(4.piperidinyl)-1 W-benzimidazol-2-amine and 40 parts of methanol. Stirring was continued for 3 
hours at room temperature. The reaction mixture was evaporated and the oily residue was converted into , 
the (E)-2-butenedioate salt in ethanol and 2-propanone. The salt was filtered off and dried, yielding 6.5 parte 
of 4-([1-(2-furanylmethyH-1//-benzimidazol-2-yllamino]-1-piperidineethanol (E)-2-butenedioate (2:3) 
monohydrate; mp. 183.2°C {intermediate 137). 

In a similar manner there was also prepared: ^ao-io/- 
4-{1-(4-fIuorophenylmethyl)-1W-benzimidazol-2-ylaminol-1-piperidineethanol; mp. 138.7X (inter- 
mediate 138). 

Example XXIII 

A mixture of 7.5 parts of /V-(1-(2-aminoethyl)-4-piperidinylM-[|4.methoxyphenyl)methyll-1//-benzimid- 
azol-2-amine and 225 parts of a hydrobromic acid solution 48% in water was stirred and heated over week- 
end After cooling, the precipitated product was filtered off and dried, yielding 7.3 parts (57%) of 4-[(2-[[1-(2- 
aminoethyl)-4^piperidlnyl]aminoM/y-benzimidazol-1-ylImethyl)phenol trihydrobromide monohydrate; 
mp. >250X (intenmediate 139). 

Example XXIV 

A mixture of 12 parts of /V-[1-(2-amlnoethyl)-4-piperidinyll-l4(4-fluorophenyl)methyl]-5-methoxy-1/y^ 
'benzimidazol-2-amine and 150 parts of.a hydrobromic add solution 48% in water was stirred and heated 
for 48 hours at 80°C. The reaction mixture was evaporated and the residue was suspended In 2-propano . 
The product was filtered off and dried, yielding 18.5 parts (95.7%) of 2-[[l-{2.aminoethyl)-4-pipendinYll- 
aminol-1-l(4-fluorophenyl)methylM//-benzlmidazol-5-ol trihydrobromide monohydrate; mp. +250°C 
'intermediate 140). 

Example XXV 

To a stirred and cooled (below 10'C) mixture of 5.04 parts of carbon disulfide, 2.06 parts of M/V'- 
methanetetraylbis[cyclohexanamine) and 45 parts of tetrahydrofuran was added dropwise a solution of 3.7 
parts of A/-[1-(2-aminoethyl)-4-piperidinyl)-l-(4-fluorophenylmethyl)-l/y-benzlmidazol-2-amine in tetra- 
hydrofuran. Upon completion, stirring was continued overnight while the mixture was allowed to reach 
room temperature. The reaction mixture was evaporated. The residue was purified by column-chromato- 
graphy over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated, yielding 4 parts (100%) of l-(4-fluorophenyl- 
methyl)-/V-[1-(2-lsothlocyanatoethyl)-4-piperidinyll-1//-benzimidazol-2-amine as a residue (intermediate 

141). 

In a similar manner there were also prepared: 

l-(2-furanylrnethyl)-/V-[1-(2-lsothlocyanatoethyl)-4-pipen'dlnylI-1/y-benzlmidazol-2^^ (Inter- 
mediate 142); 

V[(4-fluorophenyI)methyl]-/V-[l-(2-isothiocyanatoethyl)-4-plperidinyl]-1//-lmidazo[4,5-blpyridm 

amine as a residue (Intermediate 143); 

/V.(1-(2-isothiocyanatoethyl)-4-piperidinylI-3-(2-pyridinylmethyl)-3HHmidazo(4,5-b]pYridin-2-amine 

(intermediate 144); and 

3-[(4-fluorophenyl)methyl]-/V-(1-(2-lsothlocyanatoethyl)-4-plperldlnyll-3/y-imida2o(4,5-b]pyridln-2 
amine as a residue (intermediate 145). 

B. Preparation of Rnal Compounds 

Example XXVI 

7st Method . 

A mixture of 1.14 parte of 2-chloropyrimidine, 3.7 parts of /V-(1-(2-aminoethyl)-4-piperidinylJ-1-(4- 
fluorophenylmethyl)-1W-benzimidazol-2-amine, 1.06 parts of sodium carbonate, 0.1 parts of potassium 
iodide and 135 parte of /V,/V-dimethylformamide was stirred and heated overnight at 7(fC, The reaction 
mixture was poured onto water and the product was extracted with 4-methyl-2-pentanone. The extract was 
dried, filtered and evaporated. The residue was purified by column-chromatography over silica gel using a 
mixture of trichloromethane and methanol (96:4 by volume), saturated with ammonia, as eluent The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from acetonitrile, 
yielding 1.5 parte (34%) of 1-[(4-fluorophenyl)methvll-/V.[1-[2-[(2-pyrimidinyl)amino]ethyll-4.piperidlnyll- 
l/y-benzlmidazol-2-amine; mp. 168.4''C (compound 1). 

2nd. Method 

A mixture of 34.5 parte of 2-chloropyrimidlne, 110 parts of /V-t1-(2-amlnoethyl)-4-piperidinylJ-Vl(4- 
fluorophenyl)methyll-1AAbenzimidazol-2-amine, 25 parts of sodium hydrogen carbonate and 1200 parts of 
ethanol was stirred and refluxed overnight The reaction mixture was cooled and filtered over Hyfio. The 
filtrate was evaporated. The residue was purified by HPLC over silica gel using a mixture of trichloro- 
methane and methanol (95:5 by volume) saturated with ammonia, as eluent The pure fractions were 
collected and the eluent was evaporated. The residue was crystelllzed from acetonitrile, yielding 82 parts 
(61%) of l-[(4-fluorophenyl)methyl]-/V-(1-(2-[(2-pyridmidlnyl)amlno]ethyll-4-plperidinyl]-1/y-benzimidazol- 
2-amine; mp. 168.4X (compound 1). 
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The foHowing compounds were also prepared following the procedure described in the first method: 
3-[(4-fluorophenYl)methYn.A^[1-l2-l(2-pvrldinyl)aminoIethyll-4-piperidinyll-3W.imidazo[4,5-b 

2-amine; m.p. 181 .8**C (compound 23); , . . , 

2- [[2-l4.I[3-{{4.fluorophenyl)methvll-3/y-imidazo[4,5-b]pyridjn-2-yllamino)-1-piperidmYllethYl^ 

5 3-pYridinecarboxamide;mp.205.4X (compound 24); 

1-[(4-fluorophenYl)methYll-A/-[1-[2-[{2-pyrimidlnYl)amino]ethYll-4-piperidinYll-1A/HmidazoK 

pyridin-2-amine,mp.165.6X (compound 25); ...... 

1-I(4-fluorophenyl)methyll-/V-[1-l2^2-pyrimidinVlamlnolethYll-4-piperidinyl]-1Mlmidazo[4^ 

2-amlne;mp.203.1*C (compound 26); ^ 
;o 3-(2-pyridlnylmethyl)-/V-l1-l2-(2-pyrimidinylamino)ethYll-4-plperidfnyl)-3Ay-lmidazoK 

amine (E)-2-butenedloate (2:3); mp. 181.2^C (compound 27); , ^. « 

3- (2-furanYlmethyf)-/V-[1-(2-(2-pYrimldinylaminp)ethYll-4-piperidinYl)-3//-imidazo[4,5-bl 

amine; mp.139.9X (compound 28); 

3-l{4-fluorophenyl)methYll-A^-t1-(2-l(2-pyrimidinYlamino>ethYll-4-piperidinYlJ-3«HmidazoW^ 

75 pyridin-2-amine (E)-2-butenedioate (1 :2); mp. 198.0«'C (compound 29); ^ . 

A/-[143-[(5-chloro-2-pvridinyl)amlnolpropYll-4-piperidinYl]-l-[(4-fluorophenyl)methYll-lA^^ 

azol-2-amine trihydrochloride monohydrate; mp. igS-SX (compound 30); 

6M:hloro-/V*-[2-l4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-Yl]amlnol-1-plperldlnyllet 

pyrimidinedfamine; mp. 216.7X (compound 31); and 
20 8-chloro-/V-(2-l4-([l4{4-fluorophenyl)methyllO^-benzimidazol-2-yllaminol-1-piperidlnyllethyl] 

phthalazinamine 2-propanolate (1:1); mp, 139.7"C (compound 32). 

Example XXVII 

Following the procedure described in the first method of Example XXVI and using N^N- 
2S dimethylacetamide as solvent there were also prepared: 
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2-pyrazinyl 


4.F-CeH4CHa 


base 


209.5 


34 


2,6-(NH2)2-4-pyrimldinyl 


4-F— CeH4CH2 


HaO 


133.3 


35 


2-NH2,6-CH3-4-pYrimidinyl 


4-F— CgH^CHa 


H2O 


124.7 


36 


3-NH2CO-2-pyridinyl 


4-F— C6H4CH2 


base 


221.2 


37 


6-Cl-3-pyridazinyl 


4-F— CeH4CHa 


base 


196.8 


38 


4-quinoiinyl 


4-F-CeH4CH2 


base 


227.8 


39 


5-Br-2-pyridinyl 


4-F-C6H4CHa 


base 


183.3 
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3-CI-2-pyridinyl 


4-F-CeH4CH2 


base 


124—145 


41 


3-CH3-2-quinoxalinyl 


4-F-C6H4CHa 


base 


198.2 


42 


5-NHaCO-2-pyridlnyl 


4-F— C6H4CH2 


base 


268.2 


43 


2-pyrimldinyl 


(2-furanyl)CH2 


base 


186.8 


44 


2<quinolinyl 


4-F"— C6H4CH2 


base 


145.2 


45 


3-CI-2-pyridinyl 


4-F— C6H4CH2 


3HCI 




46 


3-NH2CO-2-pyridinyl 


(2-furanyl)CH2 


base 


246.2 
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Example XXVIll 

A mixture of 3.7 parts of A/-[1.(2-aminoethYl)-4-piperidInyll-1-(4-fluorophenYlmethyl)-1//-benzimidazol- 
2-amine, 1 part of /V,yv-diethylethanamine and 45 parts of tetrahydrofuran was stirred at -20°C and there 
was added dropwise a solution of 1.5 parts of 2,4-dichloropyrimidlne in tetrahydrofuran at this 
temperature. Upon completion, the mixture was allowed to reach slowly room temperature and stirring 
was continued overnight at room temperature. The precipitate was filtered off and the filtrate was 
evaporated. The residue was purified by column-chromatorgraphy over silica gel using a mixture of 
trichloromethane and methanol (90:10 by volume), saturated with ammonia, as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was converted into the hydrochloride salt in 2- 
propanol. The salt was filtered off and dried, yielding 1,7 parts of A/-{M2-[(2-chloro-4- 
pyrimidinyl)aminolethyll-4-piperidinyl]-1-({4-fluorophenyl)methyll-1/y-benzimida20l-2-amine 
dihydrochloride monohydrate; mp. 287,4''C (compound 60). 

In a similar manner there were also prepared; 

A^-l1-t2-[(2-chloro-6-methyl'4-pyrimldinyl)amlnolethylI-4-piperidinylIO-((4-fluoro 

benzimidazol>2-amine; mp. 1 24.4°C (compound 61 ); and 

/N^-[1-t2-[(4-chloro-6-methyl-2-pyrimidinyl)amlno]ethyl]-4-piperidinyll-1-[(4-fiuorophenyl)methyll-1^ 

benzimidazol-2-amine; mp. 151 .9**C (compound 62). 

Example XXIX; 

A mixture of 3.4 parts of 6-chloro-3-nitro-2-pyridinamine, 7.4 parts of /V-l1-(2-ammoethyl)-4- 
piperidlnyll-1-[(4.fluorophenyl)methylM/y-ben2lmidazol-2-amine and 10 parts of l-methyW-pyrrolidlnone 
was stirred and heated for 2 hours at 150X. The reaction mixture was cooled and taken up m methanol 
saturated with ammonia. The whole was evaporated and water was added to the residue. The product was 
extracted three times with 4.methyi-2-pentanone. The combined extracts were dried, filtered and 
evaporated in vacuo. The residue was purified by column-chromatography over silica gel using a mixture 
of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected arid the 
eluent was evaporated. The residue was crystallized from 4.methyl-2.pentanone. yielding 5 parte (50%) 
of A/«42-[4-[I1-[(4.fluorophenyl)methyl]-1/y-benzimidazol-2-yllamlnol-1-piperidinyllethyll-3-nltro-2, 

dinedlamine; mp. 205.rC (compound 63). 

^ Example XXX 

A mixture of 1.7 parts of 2-chloropyrimidine, 9.66 parts of 2-[l1-(2-aminoethyl)-4-piperidlnyllaminoM- 
{(4-fluorophenyl)methyll-1//-benzlmidazol-5-ol trihydrobromide, 5 parts of sodium hydrogen carbonate 
and 80 parts of ethanol was stirred and refluxed overnight The reaction mixture was evaporated and the 
residue was taken up in trichloromethane. The organic phase was washed with water, dned, filtered and 
evaporated. The residue was crystallized from a mixture of acetonitrile and methanol, yielding 5.2 parts 
(83%)of 1-[(4-fluorophenyl)methyll-24I1-t2-(2-pyrlmldlnvlamino)ethyll-4-plperidlnyll^^ 

azol-5-ol; mp. 194.4*'C (compound 64). 

In a similar manner there were also prepared: . , ^ 

1.(phenylmethyl)-/V-[1-[2-[(2-pvrimldinyl)amind]ethyll-4-pjperidlnyll-1//-benzimidaz mp. 

188.3°C (compound 65); . ,^ . ^ ^ * 

1-methyl-/V-[1-[2-l(2-pyrimidinyl)aminoIethylI-4-pfperidinyllO/^benzimidazol-2-amineh 

mp. 120.9*'C (compound 66); ^ , 

1-[(4-methylphenyl)methyll-/V.[l42-[(2-pyrimldinyl)aminolethyll-4-piperldinyll-1//.benzimldazol-2- 

amlne;mp. 123.6^0 (compound 67); .... „,uu • --i -.i o 

1-((4-chlorophenyl)methyll-/V-[1-(2-[(2n3yrimidinyl)aminolethyll-4-pipendinyll-lW-benzim 

amine; mp.137.8*C (compound 68); ...... n.^u • -.i o 

1-[(4-methoxyphenyl)methyll-/V-l1-[2-(2-pyrimidlnylamino)ethyll-4-pipendinyll-1A/-benzimid^^^ 

amine; mp. 160.4X (compound 69); . ^ . ««« i ^ 

/V-l1-[2-(2-pyrimldinylamino)ethyll-4-piperidinyl]-1/y-benzlmidazol-2-amine; mp. 208.6'C (compound 

'l-[(4-fluorophenyl)methyl)-5-methoxy-/V41-(2-(2-pyrimidinylamino)ethyl]-4-piperidinyl]-1//^ 

benzimidazol-2-amlne;mp.160.7*C (compound 71); . 

A/-[1-[2H2-pyrimidinylamino)ethyl]-4-piperidinyll-1-(4-thiazolylmethyl)-1H-benzimidazol-2-amine(E^ 

butenedioate(1:2);mp.173.9°C (compound 72); .u n u i 

4-[l2-[ll42-{2-pyrimidinylamino)ethyll-4-piperidlnyl]amino]-1/y-benzimidazol-1-^^ 

230.8"C (compound 73); .i^^ju 
1.[(4-fluorophenyl)methyll-6-methoxy-/V-I1-[2-(2-pyrimidinylamino)ethyll-4-piperidinyll 

azol-2-amine;mp.200.rC (compound 74); . . ^ . . n.uu 

1-((4-fluorophenyl)methoxyl-/V-methoxy-/V-l1-[2-(2-pyrimidinylamino)ethyll-4.pipendinylh 

imidazol-2-amine; mp. 101. 3*C (compound 75); and , , ^ . , ^ . 

/V-(phenYlmethyl)-/V-[1-t2-(2-pyrimidinylamino)ethyl]-4-piperidinyll-1//-benzimidazol-^^^ mp. 

207.rC (compound 76). 
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Example XXXI 

5.5 Parts of 4-{l-(4-fluorophenylmethy()-1//-ben2imidazof-2-ylaminoI-1-pfperidf^^ and 135 parts 

of /V,A/-dimethylformamide were stirred at room temperature and 0.75 parts of a sodium hydride dispersion 
50% were added. After stirring for one hour at room temperature, 2.5 parts of 2-chloroquinollne were 
added and the whole was stirred overnight at room temperature. The reaction mixture was poured onto 
water and the product was extracted with 4-methYl-2-pentanone. The extract was dried, filtered and 
evaporated. The residue was crystallized from acetonitrile, yielding 4.3 parts (58%) of 1-((4-fluorophenyl)- 
methyll-/V-[1-[2-{2^uinolinyloxy)ethyll-4-piperidinyl]-1//-benzimldazol-2-amin mp. 149.9**C (compound 

77). 

In a similar manner there were also prepared: 

/V-[l-(2-l(5-bromo-2-pyridinYl)oxy]ethyll-4-piperidlnyll-1-(2-furanylmethyl)-1W^^ 

mp. 160.5X (compound 78); 

l-[(4-fluorophenyl)methyl]-/V-[1-[2-[[2-(methylthio)-4-pYrimidinyl)oxy]ethyll-4-pi 

lmidazol-2-amme; mp. 120.6^C (compound 79); 

1-[{4.fluorophenyl)methyll-/V41-(2-[{3-methyl-2<|umoxalinyl)oxylethyll-4-plperidlnyll-1//-^ 

azol-2-amine; mp. 168.4°C (compound 80); 

1-[(4-fluorophenyl)methyll-/V-[1-l2-(2-pyrimidinyloxy)ethyll-4-piperldinyll-1//-be 

mp. 133.8°C (compound 81); 
• /V-[lT(2-[(5-bromo-2-pYridinyl)oxv]ethyll-4.piperldlnyll-lK(4-fluorophenvl)methVll-1//-b 

amine; mp. 161.5X (compound 82); 

1M2-furanylmethyl)-/V-[1-[2-(2-pyrlmldinyloxy)ethyl]-4-plperidinyl|-1/y-benzimldazol-^^^ (E)-2- 

butened!oate(1:2); mp. 190.4X (compound 83); and 

1- [{4.fluorophenyl)methyll-/V.(l-{2-(2-pyrldmylmethoxy)ethyl]-4-plperid[nyn-1//-benzj 

(E)-2-butenedioate (1 :2); mp. 162^ (compound 84). 

Example XXXII 

A mixture of 2.7 parts of 5-[(4-chloropheny!)methyll-2-{methylthio)-4(1/y)-pyrimidinone and 3.67 parts 
of A^[1-(2-aminoethyl)-4-piperidlnyl^M(4-fiuorophenyl)methylH//-benz^midazol-2-amine was stirred and 
heated for 4 hours at 140^C. The reaction mixture was cooled and taken up in trichloromethane. The 
solution was purified by column-chromatography over silica gel using a mixture of trichloromethane and 
methanol (96:4 by volume), saturated with ammonia, as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was suspended in 1 ,1 '-oxybisethane, yielding 4.5 parts (76.8%) of 5-[(4- 
chlorophenyl)methyl]-2-I[2-(4-{l1-I{4-fluorophenyl)methyll-1//-benzlmldazol-2-yllamlno 
ethyllamino]-4(1/fl-pyrimldinone monohydrate; mpo. 150.6—158.7*0 (compound 85). 

Following the same procedure and using equivalent amounts of the appropriate starting materials 

there were also prepared: 

2- [[2-(4-[[1-((4-fluorophenyl)methyll-1//-benzlmidazol-2-yllamlnol-1-piperidlnylIethyllamlno]-^^^ 

4-pyrimidihol; mp. 164.8X (compound 86); 

2-[[2-[4-[[1-[(4-fiuorophenyl)methyl]-1/y-benzimidazol-2-yl]amlnol-1-piperidlnyl]ethyl]aminol-4(1/^^ 

pyrimidlnone; mp. 150.4X (compound 87); 

2.[[2-l4.t(1-l(4-fluorophenyi)methyll-1A/-benzlmidazol-2-yl]aminol-1-piperidinyiJethyllamino] 

quinazolinone; mp. 264.2**C (compound 88); 

2-[[2-l4-[[1-l(4-fluorophenyl)methyl]-1//-benzlmidazol-2-yllaminol-l-plperidlnyl]ethyllaminol-6- 

{phenylmethyl)-4(1/y)-pyrimidinone; mp. 134.5'C (compound 89); and 

2-[[2-[4-[[l4(4-fluorophenyl)methyl)-1/y-benzimidazol-2-yl]aminol-1-plperidinyllethyllaminol-6- 
methyl-4(1/y)-pyrimldinone; mp. 143.ff'C (compound 90). 

Example XXXIII 

A mixture of 1.12 parts of 2-pyrimidinethlol, 4.6 parts of /V-(1-(2-chloroethyl)-4.plperidinyll-l-(4- 
fiuorophenylmethyl)-1W-benzimidazol-2-aminB dihydrochloride, 4 parts of potassium carbonate and 80 
parts of 2-propanone was stirred for 3 days at room temperature. The reaction mixture was filtered and the 
filtrate was evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was crystallized from a mixture of 2-propanone and 
2,2'oxybispropane, yielding 1.7 parts (35.8%) of 1-[(4-fiuorophenyl)methyll-A/-(1.(2-(2- 
pyrimidinylthio)ethyl]-4-piperidinylI-1//-benzimidazol-2-aminB; mp. 146.1— 147.7X (compound 91). 

In a similar manner there was also prepared: 

2-[2-l4-t[l-I(4-fluorophenyl)methylJ-1/y-benzimidazol-2-yllaminol-1-piperidinyl]ethylthloI-4(^ 
quinazoJinone monohydrate; mp. 133.4X (compound 92). 

Example XXXIV 

To 1 part of a solution of 2 parts of thiophene in 40 parts of ethanol were added 8 parts of 1-[{4- 
fIuorophenyl)methyll-/V-{1-[2-l(3-nitro-2-pyridinyl)aminolethyl]-4-piperldinyl]-1//-benzimid^ 
and 200 parts of methanol. The whole was hydrogenated at normal pressure and at room temperature with 
2 parts of platlnum-on-charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the 
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catalyst was filtered off and the filtrate was evaporated. The residue was purified by column- 
chromatography over silica gel using a mixture of trichioromethane and methanol (90:10 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted Into 
the hydrochloride salt in acetonitrile and 2-propanol. The salt was filtered off and heated in ethanoL After 
5 stirring for a while, the whole was cooled. The product was filtered off and dried, yielding 3.4 parts of N^-12* 
[4-[{1-I(4-fluorophenyl)methyll-1//-ben2imida2ol-2-yllaminol-l-piperidinyllethyll-2^-^^^ 
trihydrochioride; mp. 256.5*^6 (compound 93). 

Example XXXV 

w A mixture of 3.2 parts of /V-[M2-[(2-chloro-4-pyrimidinyl)aminolethyl)-4-piperidlnyl|-1-[(4- 
fiuorophenyl)methyll-1/y-benzimidazol-2-amlne dihydrochloride, 3 parts of calcium oxide and 120 parts of 
methanol was hydrogenated at nonmal pressure and at room temperature with 2 parts of palladlum-on- 
charcoal catalyst 20%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated. The residue was crystallized from a mixture of acetonitrile and 2,2'- 
is oxybispropane. The product was filtered off and dried, yielding 1.1 parts of 1r[(4-fluorophenyl)methyll-/V- 
[1-[2-(4-pyrimidinylamlno)ethyll-4-p!peridlnYl]-1//-benzimida2ol-2-amine hemihydrate; mp. 133.9'C 
(compound 94). 

In a similar manner there were also prepared: 
/V-{244-[(1-[(4-fluorophenyl)methyll-1/y-benzimidazol-2-ylIami^o^ 
20 phthalaiinamine; mp. 178.1''C (compound 95); 

;v*-[244-[[l-[(4-fluorophenyl)methyll-1//-benzimidazol-2-yllaminol-1i)iperidinvllethvll< 
pyrimidinediamine; mp. 207.7°C (compound 96); and 

/V-(1-[{4-fluorophenyl)methyll-1/y-benzimidazol-2-yl]-r-(2-pyridinyl)-[1,4'-bipiperidinl-4-ami 
. butenedloate (2:3) monohydrate; mp. 226.1X (compound 97). 

2B 

Example XXXVI 

A mixture of 6 parts of /V-[1-(2-[(6-chloro-4-pyrimidinyl)amino]ethylM-piperidinyll-1-[(4- 
fluorophenyl)methylI-1/y-benzimidazol-2-amine, 2.5 parts of a sodium methoxide solution 30% and 40 
parts of methanol was stirred and refluxed overnight. The reaction mixture was evaporated and water was 

30 added to the residue. The product was extracted with 4-methyl-2-pentanone, The extract was dried, filtered 
and evaporated. The residue was purified by coiumn-chromatography over silica gel using a mixture of 
trichioromethane and methanol (90:10 by volume) as eluent The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from acetonitrile, yielding 1.4 parts of 1-[(4- 
fIuorophenyl)methyl]-/V-[1-(2-[(6-methoxy-4-pyrimldlnyl)aminolethyll-4-plperidinyll-1/A 

3s amine; mp. 14S.8*'C (compound 98). 

Example XXXVIt 

A mixture of 4.5 parts of 1-[(4-fiuorophenyl)methylJ-/V-[1-[2-[(2-pyrimidinyl)aminolethyl]-4-piperidinyl)- 
1//-benzimidazol-2-amine, 15 parts of acetic acid anhydride and 140 parts of acetic acid was stirred and 

40 refluxed overnight. The reaction mixture was evaporated. The residue was taken up in water and the whole 
was alkalized with ammonium hydroxide. The product was extracted with d ich I oro methane. The extract 
was dried, filtered and evaporated. The residue was purified by HPLC over silica gel using a mixture of 
methylbenzene and ethanol (90:10 by volume) as eluent. The second fraction was collected and the eluent 
was evaporated. The residue was converted into the (E)-2-butenedjoate salt in methanol. The salt is filtered 

45 off and dried, yielding 1.2 parts (16.5%) of /V-[2-[4*-[[1-((4-fluorophenyl)methyll-1//-benzimidazol-2- 
yl]amlno]-1-piperidlnyt]ethyll-/V-(2-pyrimidinyl)acetamfde (E)-2-butenedioate (1 :2); mp. 191.1''C 
(compound 99). 

Example XXXVIIl 

so To a stirred and cooled (0— 10X) mixture of 4.45 parts of 1-[(4-fluorophenyl)methyll-/V-[1-(2-[(2- 
pyrimidinyl)aminolethyl]-4-piperidjnyl]-1^'benzlmldazol-2*amine, 1.5 parts of A/,/V-diethylethanamine and 
45 parts of tetrahydrofuran was added dropwise a solution of 1.4 parts of benzoyl chloride in 45 parts of 
tetrahydrofuran. Upon completion, stirring was continued ovemight at room temperature. The reaction 
mixture was evaporated. The residue was purified by column-chromatography over silica gel using a 

5S mixture of trichioromethane and methanol (90:10 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the (E)-2-butenedioate salt in ethanol. The 
salt was filtered off and dried, yielding 4.9 parts of /V-[2-I4-[|1-fluorophenyl)methyl]-1W-benzimidazol-2- 
yl]aminoI-1-piperidinyl]ethyl]-/V-(2-pyrimidjnyl)benzamide {E)-2-butenedioate (1 :2>; mp. 201.8X 
(compound 100). 

60 

Example IXL 

A mixture of 1.27 parts of 2-ethenylpyra2ine, 6.48 parts of 1-[(4-fluorophenyl)methyll-/V-(4-plperidinyl)- 
1/y-benzimidazol-2-amine, 0.3 parts of acetic acid and 40 parts of methanol was stirred and refluxed for 48 
hours. The solvent was evaporated. The residue was purified by column-chromatography over silica gel 
55 using a mixture of trichioromethane and methanol (88:12 by volume) as eluent. The pure fractions were 
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collected and the eluent was evaporated. The residue was washed with 2.2'-oxybispropane and cry^allized 
from 27 parts of methylbenzene. yielding 2.4,parts of 1.{4-fluorophenylmethYl)-/V-[1-[2-(2-pyrazinyl)ethyll- 
4-piperidinyll-1//-benz!mlda2ol-2-amine; mp. 165.3X (compound 101). 

s Example XL 

A mixture of 1 part of 3-pyrldinemethanaminer 3.9 parts- of 1-(4-fluorophenylmethYl)-/V-l1-(2- 
. lsothiocyanatoethyl)-4-piperidinyl]-1//-benzimidazol-2-amine and 45 parts of tetrahydrofuran was stirred 
for 4 hours at room temperature. The reaction mixture was evaporated In vacuo. The residue was purified 
by column-chromatography over silica gel using a mixture of trichloromethane and methanol {94:6 by 
10 volume) as eluent The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from a mixture of 2-propanone and 2,2'-oxybispropane, yielding 3.4 parts (65.7%) of /V-[2-[4- 
l[1-[(4-fIuorophenyl)methyll-1//-benzimidazol-2-yl]aminol-1-piperidinyl]ethyll-N'-(3- 
pyridinylmethyDthiourea; mp. 147.2X (compound 102). 
In a similar manner there were also prepared: 
/5 /v-[2-[4-[[l-I(4-fluorophenyl)methyll-1//-bBnzimidazol-2-ylIamlnoJ-1-plperidlnyllethylh^^ 

pyridinylmethylithiourea; mp. 182**C (compound 103); 

yV42-(4-[[1-[{4-fluorophenyl)methyll-1^-benzimidazol-2-yl]aminol-1-piperidinyl]ethyll-/V'-(3- 

pyridinyljthiourea; mp. 113.5— 11 7.7*'C (compound 104); 

/V-[2-[4.[[1-[(4-fluorbphenyl)methyl]-1/y-benzimidazol-2-yllamino]-1-piperldinyl]eth 

20 pyridihyl)thiourea;mp.192.6X (compound 105); 

/\/^(4-amino-3-pyridlnyl)-A/'-t2-[4-l[1-l(4-fluorophenyl)methyll-1Ay-benzimidazol-2-yl^ 

piperidlnyllethyllthiourea (compound 106); 

/V-{3-amino-2-pyridinyl)-/V'-l2-[4-([1-[(4-fluorophenyl)methyl]-1W-benzimldazol-^^^ 

piperidlnyllethyllthiourea (compound 107); 
2S /v.(4-amino-3-pyridinyl)-A/^[2-[4-l[1-[(2-furanvlmethyll-1//-benzimidazol-2-yllaminoh 

piperidlnyllethyllthiourea (compound 1 08); 

/V-(4-amino-3-pyridinyl)-A/'-(2-[4-[l1-[(4-fluorophenyl)methyl]-1/y-imidazo[4,5-bl^ 

piperidlnyllethyllthiourea (compound 1 09); 

/V-(4-amino-3-pyrldinyl)-yV'-l2-[4-[(3-(2-pyridinylmethyl)-3A/-imidazo(4,5-blp^ 

30 piperidinytlethyllthlourea (compound 110); and 

/V-(4^mino-3-pyridlnyl)-A^'-(2-[4-[[3-[(4-fluorophenyl)methyl)-3/y-imidazo(4,5-blpvridln 

piperidlnyllethyllthiourea (compound 111). 

Example XU 

36 To a stirred mixture of 1.7 parts of 2-quinoHnecarboxylic acid, 2.02 parts of A/,A/-diethylethanamine and 
195 parts of dichloromethane were added 2.55 parts of 2-chloro-1-methylpyrimidinium iodide and stirring 
was continued for 1 5 minutes at room temperature. Then there was added a mixture of 4.4 parts of 4-[1 -(4- 
- fluoro-phenylmethyl)-1A/-beznimidazol-2-ylaminol-1-piperidineethanol and 2.02 parts of /V,/V- 
diethylethanamine in 130 parts of dichloromethane and the whole was stirred for one hour at room 

40 temperature. The reaction mixture was washed with water, dried, filtered and evaporated. The residue was 
purified by column-chromatography over silica gel using a mixture of trichloromethane and methanol 
(95:5 by volume) as eluent The pure fractions were collected and the eluent was evaporated. The residue 
was converted into the (E)-2-butenedloate salt in 2-propanone. The salt was filtered off and dried, yielding 
0.7 parts (9.5%) of [2-[4-l[1-[(4-fluorophenyl)methylM/y-benzimidazol-2-yl]aminol-1-plperidinyllethyll-2- 

45 quinoiinecarboxylate (E)-2-butenedloate (1:2); mp. 197.8<'C (compound 112). 

Example XLIl 

To a stirred mixture of 2.1 parts of 3-amino-2-pyrazinecarboxylic acid, 2.8 parts of N,N- 
dibutylbutanamlne and 195 parts of dichloromethane were added 3.83 parts of 2-chloro-1- 

50 methylpyridlnium iodide. After stirring for 15 minutes at room temperature, 5.5 parts of /V-I1-(2- 
amlnoethyl)-4-piperidinylM-((4-fluorophenyl)methyll-1W-benzlmlda20l-2-amine were added and stirring 
was continued for one hour. The reaction mixture was washed with water, dried, filtered and evaporated. 
The residue was stirred in 2,2'-oxybispropane. The latter was decanted and the residue was purified by 
column-chromatography over silica gel using a mixture of trichloromethane and methanol {96:4 by 

55 volume) as eluent The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from I.V-oxybisethane, yielding 2.8 parts (38%) of 3-amino-/V-[2-t4-l(1-((4- 
fluorophenyl)methyll-l/y-benzimidazol-2-yllaminol-1-plperidlnyllethyll-2-pyrazinecarboxamide; mp. 

156.9°C (compound 113). 

In a similar manner there were also prepared: 
60 /V-[2-[4-[[1-[{4-fluorophenyl)methylH//-benzlmidazol-2-yl]aminol-1-plperidinyllethyl]-2- 
qulnolinecarboxamide (E)-2-butenedioate (1 :2); mp. 243.6*C (compound 114); 

2-chloro-/V-(2-[4-[l1-t(4-fluorophenyl)methyll-1^-benzimidazol-2-yllaminol-1-piperidinyl]ethyll-3- 

' pyridinecarboxamide (E)-2-butenedioate (1 :2); mp. 21 1 .7°C (compound 115); and 

6-chloro-/V-[2-(4-[l1-t(4-fluorophenyl)methyll-1/y-benzimidazoi-2-yllaminol-1-piperidinyllethylI-3- 
55 pyridinecarboxamide (E)-2-butenedioate (1:2); mp. 232.7*'C (compound 1 1 6). 
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Example XLIII 

A mixture of 2.2 parts of 3-bromo-1-propanamine hydrobromlde, 4,1 parts of 1-(|4- 
f!uorophenyl)methyll-/V-[1-(2-lsothiocyanatoethYl)-4-piperidinYll-1/y-benzimidazol-2-amine, 2.2 parts of 
sodium carbonate and 135 parts of tetrahydrofuran was stirred overnight at room temperature. Tlie 

5 reaction mixture was further stirred and refluxed for 3 hours. The mixture was filtered and the filtrate was 
evaporated. The residue was purified by column-chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume), saturated with ammonia, as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 2.5 
parts of 1-[|4-fluorophenyl)methyll-/V-[1-(2-I(5,6-dlhydro-4//-1,3-thia2in-^^^^ 

JO benzimidazol-2-amine monohydrate; mp. 121.4"^ (compound 117). 

Claims 

1. A chemical compound having the formula 



15 



20 



25 



30 



50 



a a' 



a pharmaceutically acceptable acid addition salt or a stereo-chemicaily isomeric form thereof, wherein: 
A is a bivalent radical having the formula 

— CH=CH— CH=:CH— (a), 

— N«CH--CH«CH— ' (b), 

— CH=:N— CH=CH— ^ (c), 

— CH=CH— N=CH«- (d), 

or 

— CH«CH— CH«N— (e), 

wherein 

35 one or two hydrogen atoms in said radicals (aMe) may, each independently from each other, be 

replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and lower alkyl; 

is a member selected from the group consisting of hydrogen, alkyl, cycloalkyi, Ar^ and lower alkyl 
substituted with one or two Ar^ radicals; 
40 R' is a member selected from the group consisting of hydrogen, lower alkyl, cycloalkyi, (lower aikyl)- 

CO — and Ar^-lower alkyl; 

L Is a member selected from the group consisting of a radical of formula 

45 Het-C H -N ; 

^ n 

a radical of formula 

Het--C,H2.— Y— Alk (g); 
and a radical of formula 

55 ^ 

II 

Het— C,H2,— Z— C-Y—Alk— (h), 

wherein 

n is 0 or the integer 1 or 2; 
eo s is 0 or an integer of from 1 to 6 inclusive; 

Alk is lower alkanedlyl; 

Y is O, S, Nfl' or a direct bond; 

X is O, S, CH— NOa or NR*; 

2 is O, S, NR® or a direct bond; and 
65 Het is a member selected from the group consisting of a pyridinyl radical which is optionally 
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substituted with one or two substituents each independently selected from the group consisting of halo, 
amino, nitro, cyano, aminocarbonyl, lower ailcyl, lower alkyloxy, lower alkylthio, lower alkyloxycarbonyl, 
hydroxy, lower allcylcarbonyloxy, Ar^-lower alkyi and carboxyl; a pyridinyloxide radical optionally 
substituted with nitre, a quinollnyl. radical which is optionally substituted with a lower alky I radical; a 
pyrimidinyl radical which is optionally substituted with one or two substituents each independently 
selected from the group consisting of halo, amino, hydroxy, lower alkyI, lower alkyloxy, lower alkylthio and 
(Ar^Hower alkyI; a quinazolinyl radical which is optionally substituted with a hydroxy radical or a lower 
alkyI radical; a pyrldazinyl radical which is optionally substituted with a lower alkyI radical or a halo radical; 
a quinoxallnyl radical which Is optionally substituted with a lower alkyI radical; a pyrazinyl radical which is 
optionally substituted with a halo radical, an amino radical or a lower alky I radical; a phthalazinyl radical 
which Is optionally substituted by a halo radical; and a 5,6-dihydro-4/y-r,3-thiazin-2-yl radical; 

said being hydrogen, lower alkyI, (Ar^jlower alkyI, 2-lower alkyloxy-1,2-dioxoethyl or a radical of 
formula — C{«X)— R« R« being hydrogen, lower alkyI, Ar*, Ar*-lower alkyI, lower alkyloxy, Ar*-lower 
alkyloxy, mono- or didower alkyOamIno, Ar*-lower alkylamino or Ar*-lower alkyKlower alkyOamino; 

said R^ being hydrogen, lower alkyI, cyano, nitro, Ar*-sulfonyl, lower alkylsulfonyl, lower alkylcarbonyl 
or Ar^-carbonyl; and 

said R® being hydrogen or lower alkyI; ' -j- . i i 

provided thatHet Is other than pyridinyl or mono- or didower aklyloxy)pyridinyl where L is a radical (g) 
wherein Y is NR^ or where L is a-radical (g) wherein s is 0 and Y is a direct bond or where L is a radical (h) 
wherein X is 0 and'z is NR« or a direct bond; ...... ^ -.u 

wherein Ar' is a member selected from the group consisting of phenyl, being optionally substituted with up 
to three substituents each Independently selected from the group consisting of halo, hydroxy, nitre, cyano, 
trifluoromethyl, lower alkyi, lower allcyloxy, lower alkylthio, mercapto, amino, mono- and didower 
alkyllamino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO-; thienyl; halothienyl; furanyl; lower 
aikyi substituted furanyl; pyridinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted by lower alkyI; 
and wherein Ar* is a member selected from the group consisting of phenyl being optionally substituted 
with up to three substituents each independently selected from the group consisting of hale, hydroxy, 
nitre, cyano, trifluoromethyl, lower alkyI, lower alkyloxy, lower alkylthio, mercapto, amino, 
mono- and didower alkyDamino, carboxyl, lower all^loxycarbonyl and (lower alkyI)— CO, and wherein halo 
is generic to fluoro, chlero, bromo and iodo; the term "lower alkyl" means straight and branch chained 
saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methyl, ethyl, 1- 
methylethyl, 1,1-dimethyIethyl, propyl, 2-methyf propyl, butyl, pentyl and hexyl; "alkyl'' means lower alkyl 
radicals, as defined hereinabove, and the higher homologs thereof having from 7 to 10 carbon atoms; the 
term "cycloalkyi" is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; and "lower alkanedlyl" 
means bivalent straight or branch chained alkanedlyl radicals having from 1 to 6 carbon atoms. 

2. A chemical compound according to claim 1 wherein L is a radical (g) or (h). 

3. A chemical compound according to claim 2 wherein Het is other than an optionally substituted 
pyridinyl radical. 

4. A chemical compound selected from the group consisting of 1-[2-(4-fluorophenyl)methyll-/V-[1-l2- 
I(2-pyrimidinyl)amlnolethyll-4-piperidlnyll-1^benzimldazol-2-amine, the pharmaceutically acceptable acid 
addition salts and stereochemically isomeric forms thereof. 

5. An anti-allergic composition comprising an inert carrier material and as an active ingredient an antl- 
allergically effective amount of a chemical compound as claimed in any one of claims 1 to 4. 

6. An anti-allergic composition according to claim 5 which is in unit dosage form. 

7. An anti-ailergic composition comprising an inert carrier material and as an active ingredient an anti- 
allergically effective amount of a chemical compound selected from the group consisting of 1-1(4- 
fluorophenyl)methyll-A^t1-[2-l(2-pyrimidinyl)amino]ethylI-4-plperidlnyll-1/y-benzimidazol-2-amine, the 
pharmaceutically acceptable acid addition salts and stereochemically isomeric forms thereof. 

8. A method of preparing an anti-allergic composition as claimed in any one of claims 5 to 7, 
characterized by mixing an effective amount of a compound as claimed In any one of claims 1 to 4 with an 
inert carrier. 

9. A compound as claimed in any one of claims 1 to 4 for use as an anti-allergic agent. 

10. A chemical compound having the formula 



55 




i-'-N y^-< 7f a' (XVIII), 



eo a pharmaceutically acceptable acid addition salt or a stereochemically Isomeric form thereof, wherein: 
A' is 

^H=N— CH=:CH— (c), 
— CH=CH— N=H— (d), 
55 — CH=CH— CH=N— (e). 
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said N being attached to the carbon atom in 4-posltion of the imidazole ring; 
wherein 

R, and are as claimed in claim 1; 
L' is a radical of formula 

\— (CH2)n 
or — Alk— Y— C(=X)— Z'H 

wherein 

n, Alk. Y and X are as claimed in claim 1 ; 
Alk' is a lower alkanedlyl radical having from 1 to 5 carbon atoms; 
Y' is O, S or NR^ 

Z' Is 0. S or NR». .... 

1 1 . An anti-allergic composition comprising an inert carrier material and as an active ingredient an anti- 
allergicaily effective amount of a chemical compound as claimed In claim 10. 

12. A process for.preparing a chemical compound as claimed in claim 1, characterized by 

20 a) alkylating a piperidlne of formula 



fO 



15 



25 ^2 



with an intermediate of formula 




(III) 



Het-Q, <"> 

in a reaction-inert solvent 

'^*'^lt'"Qa is hydrogen and Q„ combined with Het, forms a radical of formula L-W (!l-a». said W 
3S representing an appropriate reactive leaving group such as, for example, halo, e.g., chloro, bromc or lodo, 
or a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenylsulfonyloxy; or 

2) Q, is a radical of formula -C.Hn-W, said W having the previously defined meaning of W 
provided that, where s is 0, W may also represent a lower alkyloxy or lower alkylthio group, and is a 
radical of formula 



40 



49 thus preparing a compound of formula 

Het-C H, -N V 



2'n 



-N-^Nv^ (I-a-1); or 



\ / I 2 

— N 




3) Q, is a radical of formula — C,Ha,— W and Qj is a radical of formula HY'— Alk— , said Y' having the 
55 previously defined meaning of Y provided that Y Is other than a direct bond, thus preparing a compound of 
forfnula 

^ Het-C^Hjg-Y'-Alk-N Vn— rT^'^r'^. (I-a-2); or 



55 



41 



0 099 139 

4. Qi IS a radical of formula — C^Has— W and Qa is a radical of formula HZ'— C(X)— Y— Alk— , said Z' 
having the previously defined meaning of Z provided that Z is other than direct bond, thus preparing a 
compound of formula 

R J.1 

5) Qi is a radical of formula — C.H2,— Y'H and Qa is a radical of formula W— Alk— , thus preparing a 
compound of formula 

■ t 



J5 



6) Qn is a radical of formula — CHa.— Z— C(X)r-Y'H and Qa is a radical of formula W— Alk^ thus 
preparing a compound of formula ^ 

R ^1 



b) reacting an intermediate of formula 

He^-CaH2— Z'H {IV) 

30 with a piperldine of formula 



(V) 




38 

in a suitable reaction-inert solvent, thus preparing a compound of formula 

40 

X' 

^ • " g ^ / 11 || A (I-b-l); or 

c) reacting an intermediate of formula 




said X' being O or S, 

with a piperidine of formula 



Het-C,Ha,— N=C-X' (Vl) 



R 



in a suitable reaction-inert solvent, thus preparing-a compound of formula 

R »1 



68 



(l-b-2); or 
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d) reacting an intermediate of formula 



20 



26 



30 



40 



SO 



Het— C,Ha,— C— OH 



(VIII) 



with a piperidine of formula 



w 



HY'-Alk-N 




(VII) 



1$ in a suitable reaction-inert solvent if desired, after converting the OH-functlon in (VIII) in a suitable leaving 
group, thus preparing a compound of formula 



Het-C H2 -C-Y'-Alk-N 



e) reacting a piperidine of formula 




(I-x); or 




with a reagent of formula 
35 Het-lower alkanedtyl— H 

in a suitable reaction-inert solvent thus preparing a compound of formula 



(Ill-a) 



(IX) 



He 



' N <^ 



(I-d); or 



4S f) cyclodesulfurizing an intermediate of formula 



_1_ S NH 



(X) 



55 



60 



6S 



With an appropriate alkyi hallde, metal oxide or metal salt In a reaction-inert solvent; and, if desired, 
converting the compounds of formula (I) into therapeutically active non-toxic acid-addition salt form by 
treatment with an appropriate acid or, conversely, converting the acid-addition salt into the free base form 
with alkali; and/or preparing stereochemically isomeric forms thereof. 

13. A process for preparing a chemical compound selected from the group consisting of 1-[{4- 
fluorophenyl)methyll-/V-[1(2-[(2-pyrimidinyl)aminolethyl]-4-piperidinyll-1/y-benzimidazol-2-amine or a 
pharmacButically acceptable acid-addition salt thereof, characterized by reacting /V-[1-<2-aminoethyl)-4- 
piperidinyll-1-(4-fluorophenylmethyl)-1/y-benzlmidazol-2-amine or a pharmaceutically acceptable acid- 
addition salt thereof with 2-chloropyrimidine in a suitable reaction-inert solvent; and. If desired, converting 
the compounds of formula (I) into the therapeutically active non-toxic acid-addltlon salt form by treatment 
with an appropriate acid or, conversely, converting the acid-addition salt Into the free base form with alkali. 



43 



0 099 139 



20 



26 



35 



60 



14. A process for preparing a chemical compound as claimed in claim-10, characterized by 
N-aikylating a piperidlne of formula 

R ! 

m^yn^ N ^^^-^^ ( Ill-a) 



\ / I 



with a reagent having the formula L'-W in a reaction-inert solvent, said W representing an appropriate 
reaction leaving group such as, for example, halo. e.g.. chloro. bromo. or iodo. or a sulfonlyoxv group. e.g. 
methvlsulfonvloxy or 4-methYlphenylsulfonyioxy; and. if desired, converting the compounds of formula lU 
into the therapeutically actWe non-toxic acid-addition salt form by treatment with an appropriate acid or, 
,s conversely, converting the acid-addition salt into the free base fonm with alkali. 



PatentansprAche 

1^ Etne chemische Verbindung mit der Formel 



(I). 



ein pharmazeutisch annehmbares Siureadditlonssalz Oder eine stereochemlsch Isomere Form hievon, 
30 worin: 

A einen zweiwertigen Rest mit der Formel 

— CH=CH— CH=CH— (a). 

— n=ch— ch=ch— (w, 
-<:h=n--ch=ch— (c). 



— CH=CH-.N=CH— (d) 
40 Oder 

— CH=CH-^H=N— (el 

darstellt worin 

einer oder zwei Wasserstoffatome in diesen Resten (a) bis (e), jeder unabhangig voneinander, durch 
Halogen, Niederaikyl, Niederalkyloxy, Trifluormethyl oder Hydroxy ersetzt sein kann; 
45 R fur ein'aus der aus Wasserstoff und NiederalkyI bestehenden Gruppe ausgewahltes died steht; 

R^ fur ein aus der aus Wasserstoff, AlkyI, CycloalkyI, Ar^ und durch einen oder zwei Ar^-Reste substi- 
tuiertes NiederalkyI bestehenden Gruppe ausgewahltes Glled steht; 

R^ fur ein aus der aus Wasserstoff, NiederalkyI, CycloalkyI, (Nfederalkyt)-CO— und Ar^-Nlederalkyi 
bestehenden Gruppe ausgewahltes Glied steht; 
50 L fur ein aus der aus einem Rest der Formel 



einem Rest der Formel 



einem Rest der Formel 



Het-C,Ha,— Y-AII{- (g); und 



X 

n 

65 Het-C,H2.-^— C— Y-AII(- 

44 
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bestehenden Gruppe ausgewdhltes Glied steht, worin 
n O Oder die ganze Zahl 1 oder 2 bedeutet; 
s 0 Oder eine ganze Zahl von 1 bis emschliefielich 6 bedeutet; 
Alk fQr Niederalkandiyl steht; 
5 Y fur 0, S, NR^ oder eine direkte Bindung steht; 
X fur 0, S, CH— NOa oder NR^ steht; 
Z fur 0, S, NR* Oder eine direkte Bindung steht; und . 

Hetfur ein Glied, ausgewahit aus der aus einem Pyridinylrest, der gegebenenfalls mit einem oder zwei 
Substituenten, jeder unabhangig ausgewahit aus der aus Halogen, Amino, Nitro, Cyano, Aminocarbonyt, 

10 NiederalkyI, Ntederalkyloxy, Niederalkylthio, Niederalkyloxycarbonyl Hydroxy, NIederatkylcarbonyloxy, 
Ar'-NiederaikyI und Carboxyl bestehenden Gruppe, substituiert ist; einem Pyridinyioxid-Rest, der 
gegebenenfalls durch Nitro substituiert ist; einem Chinolinyl-Rest, der gegebenenfalls durch einen Nfeder- 
alkylrest substituiert ist; einem Pyrimidinyl-Rest, der gegebenenfalls durch einen oder zwei Substituenten, 
Jewells unabhdngig ausgewahit aus der aus Halogen, Amino, Hydroxy, NiederalkyI, NIederalkyioxy, 

IS Niederalkylthio und (Ar^)-Niederalkyl bestehenden Gruppe, substituiert ist; einem Chinazolinyl-Rest, der 
gegebenenfalls durch einen Hydroxyrest oder einen Niederalkylrest substituiert ist; einem Pyridazinyl- 
Rest der gegebenenfalls durch einen Niederalkylrest oder einen Halogenrest substituiert ist; einem 
Chinoxalinyl-Rest, der gegebenenfalls durch einen Niederalkylrest substituiert ist; einem Pyrazinylrest, der 
gegebenenfalls durch einen Halogenrest, einen Aminorest oder einen Niederalkylrest substituiert ist; 

20 einem Phthalazinyl-Rest der gegebenenfalls durch einen Halogenrest substituiert Ist; und einem 5,6- 
Dihydro-4^-1,3-thiazin-2-yl-Rest bestehenden Gruppe, steht; 

wobei der genannte Rest R* Wasserstoff, NiederalkyI, {Ar^)NiederaIkyl, 2-Niederalkyloxy-l,2-dioxoethyl 
Oder einen Rest der Formel — C(=X)— R^ darstellt, worin R® Wasserstoff, NiederalkyI, Ar^, Ar^-Niederalkyl, 
Niederalkyloxy, Ar*-Niederalkyloxy, Mono- oder Di(niederalkyl)amino, Ar*-Nlederalkylamino oder Ar*- 
25 NiederalkyKniederalkyDamino bedeutet; 

welcher Rest R^ Wasserstoff, NiederalkyI, Cyano, Nitro, Ar^-Sulfonyl, Niederalkylsulfonyl, Niederalkyl- 

carfoonyl oder Ar^-Carbonyl bedeutet; und 

welcher Rest R" Wasserstoff oder NiederalkyI darstellt; 

mit der MaGgabe, dali Het eine andere Bedeutung als Pyridinyl oder Mono- oder Dl(niederaikyloxy)- 
30 pyridinyl aufweist, wenn L fQr einen Rest (g) steht, worin Y NR^ ist, oder wenn L einen Rest (g) bedeutet, 
worin s den Wert 0 hat und Y eine direkte Bindung darstellt, oder wenn L einen Rest (h) bedeutet, worin X 
fur 0 steht und Z NR^ oder eine direkte Bindung ist; 

worin Ar^ fur ein Glied, ausgewahit aus der aus Phenyl, das gegebenenfalls mit bis zu drei Substituenten, 
Jewells unabhSngig ausgewahit aus der aus Halogen, Hydroxy, Nitro, Cyano, Trifluormethyl, NiederalkyI, 

3S Niederalkyloxy, Niederalkylthio, Mercapto, Amino, Mono- und Di(nlederalkyl)amino, Carboxyl, 
Niederalkyloxycarbonyl und (NIederailcyO-CO— bestehenden Gruppe, substituiert Ist; Thienyl; 
Halogenthienyl; Furanyl; Niederalkyl-substitulertem Furanyl; Pyridinyl; Pyrazinyl; Thiazolyl und 
gegebenenfalls durch NiederalkyI substitulertem Imidazolyl bestehenden Gruppe, steht; und worin Ar^ fur 
ein GIfed, ausgewdhit aus der aus Phenyl, das gegebenenfalls mit bis zu drel Substituenten, jeweils 

40 unabhangig ausgewfihit aus der aus Halogen, Hydroxy, Nitro, Cyano, Trifluormethyl, NiederalkyI, 
Niederalkyloxy, Niederalkylthio, Mercapto, Amino, Mono- und Oi(niederalkyI)amlno, Carboxyl, 
Niederalkyloxycarbonyl und (NiederalkyD-CO— bestehenden Gruppe, substituiert ist, bestehenden 
Gruppe, steht; und worin Halogen generisch fur Fluor, Chlor, Brom und Jod steht; der Ausdruck 
"NiederalkyI" gerade und verzweigtkettlge, gesattigte Kohlenwasserstoffreste mit 1 bis 6 Kohlen- 

4S stoffatomen bedeutet, wie z.B. Methyl, Ethyl, 1-Methylethyl, 1,1-Dimethylethyl, Propyl, 2-Methylpropyl, 
Butyl, Pentyl und Hexyl; "Alkyl" NiederalkyI reste, wie vorstehend definiert, und die hdheren Homologen 
hievon mit 7 bis 10 Kohlenstoffatomen bedeutet; der Ausdruck "Cycloalkyl" generisch fQr Cyclopropyl, 
Cyclobutyl, Cyclopentyl und Cyciohexyl steht; und "Niederalkandiyl" zweiwertige, gerade oder verzweigt- 
kettlge Alkandlylreste mit 1 bis 6 Kohlenstoffatomen bezeichnet. 

SO 2. Eine chemische Verbindung nach Anspruch 1, worin L einen Rest (g) oder (h) bedeutet 

3. Eine chemische Verbindung nach Anspruch 2, worin Het eine andere Bedeutung als die eines 
gegebenenfalls substituierten Pyridinyl-Restes aufwelst. 

4. Eine chemische Verbindung, ausgewahit aus der aus 1-[(4-Pluorphenyl)methyl]-/\/-[1-[2-[(2- 
pyrimidinyl)amlno]ethyl]4-piperidinyll-1/y-benzimidazol-2-amin, den pharmazeutisch annehmbaren Saure- 

55 additionssalzen und stereochemlsch isomeren Pormen hievon bestehenden Gruppe. 

5. Eine antiallergische Zusammensetzung, umfassend ein inertes Trigermaterial und als einen 
wirksamen Bestandteii eine antiailergisch wirksame Menge efner chemischen Verbindung, wie in einem 
der Anspruche 1 bis 4 beansprucht 

6. Eine antiallergische Zusammensetzung nach Anspruch 5, welche als eine Dosiseinheitsform 
SO vorliegt. 

7. Eine antiallergische Zusammensetzung, umfassend ein inertes Tragermaterial und als einen 
wirksamen Bestandteii eine antiailergisch wirksame Menge einer chemischen Verbindung, ausgewahit aus 
der aus 1-[(4-Fluorphenyl)methylI-/V-[l-[2-(l2-pyrimidinyl)amino]ethyl]-4-piperidinyll-1//-benzimidazol-2- 
amin, den pharmazeutisch annehmbaren Saureadditionssalzen und stereochemisch isomeren Formen 

55 hievon bestehenden Gruppe. 
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8. Verfahren zur Herstellung einer antiallergischen Zusammensetzung, wie in einem der Anspruche 5 
bis 7 beansprucht gekennzeichnet, durch Vermischen einer wirksamen Menge einer Verbindung, wie in 
einem der Anspruche 1 bis 4 beansprucht mit einem inerten Trager. 

9. Eine Verbindung, wie in einem der AnsprOche 1 bis 4 beansprucht, zur Anwendung ats ein 
5 antiallergisches Mittel. 

10. Eine chemische Verbindung mit der Forme) 

^ 1 



tS 



ein pharmazeutisch annehmbares Saureadditionssalz oder eine stereochemisch Isomere Form hievon, 
worln: 
A'fQr 



-CH=N— CH=CH— M> 
20 _CH=CH— N=CH— (d)^ 

— CH=CH— CH-N— 

worin das genannte Stickstoffatom N an das in 4-Stellung des Imidazolringes befindliches Kohlenstoffatom 
26 gebunden ist, steht; 

worin und R^ wie in Anspruch 1 definiert sind; 
L' fQr einen Rest der Formal 

Oder -Alk.Y—C(=X)-.Z'H steht 

worin n, Alk, Y und X wie in Anspruch 1 definiert sind; 

Alk' einen Niederalkandiyirest mit 1 bis 6 Kohlenstoffatomen bedeutet; 
y fur 0, S Oder- NR^ steht; 
Z' fur O, S Oder NR^ steht 

11. Eine antiallergische Zusammensetzung, umfassend ein inertes Tragermaterial und als einen 
wirksamen Bestandteil eine antiallergisch wirksame Menge einer chemischen Verbindung, wie in 
Anspruch 10 beansprucht 

12. Verfahren zur Herstellung einer chemischen Verbindung, wie in Anspruch 1 beansprucht gekenn- 
zeichnet durch 

a) Alkylieren sines Piperidins der Formel 



3S 



40 



mit einem Zwisclienprodulct der Formel 

Het-Qi (11) 

in einem reaictionsinerten Ldsungemittel, worin „ ^ ^ ,, ..,/„ .un^-* 

1 ) Q, Wasserstoff ist und Q„ in Kombination mit Het, emen Rest der Formel L— W (ll-a) ausbildet. worm 
W eine entsprechende reaktionsfaiiige Leaving-Gruppe, wie z.B. Halogen, belspielsweise Chlor, Brom Oder 
Jod, Oder eine Sulfonyloxygruppe, beispielsweise Methylsulfonyloxy oder A-Methylsulfonyloxy bedeutet; 

2J Q, einen Rest der Formel — CgHj,— W darstellt, worin W die zuvor angegebenen Bedeutungen von 
W aufweist. mit der Maligabe, daS dann, wenn s den Wert 0 hat, W auch eine Niederalkyloxy- oder 
Niederalkylthiogruppe bedeuten kann, und Qa einen Rest der Formel 

H» ^ 
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bedeutet, womit eine Verbindung der Formel 

» .1 



hergestellt wird; Oder 



10 3) Q, einen Rest der Formel — C,Ha,— W und einen Rest der Formel HY'-Alk- darstellen, worin Y' die 
vorstehend fOr Y angegebene Bedeutung hat, mit der MaBgabe, daS Y eine andere Bedeutung ais die emer 
direicten Bindung hat, wodurch eine Verbindung der Formel 



20 

hergesteilt wird, Oder 

4) Q, einen Rest der Formel — CaHjs— W und Qa einen Rest der Formel HZ'-C(Xy— Y-Alk- darstelien, 
worin Z' die zuvor fQr Z angegebenen Bedeutungen hat, mit der MaBgabe, daft Z eine andere Bedeutung 
als die einer direkten Bindung hat, wodurch eine Verbindung der Formel 

2S I ,1 

(t-t-3) 



JO 

hergestellt wird; oder 

5) Qi einen Rest der Forme! — C,H2.— Y'H und einen Rest der Formel W-Alk- bedeuten, wodurch 
eine Verbindung der Formel 

35 

Be t-C -T • -Alk-fT^n^^ ( l-t-2) 



40 



hergestellt wird; Oder ..^ ^ 

6) Qi einen Rest der Formel -C^Ha.— Z— C(X>-Y'H und Qj einen Rest der Formel W-Alk- bedeuten, 
wodurch eine Verbindung der Formel 

hergestellt wird; oder 

b) Umsetzen ernes Zwischenprodukts der Formel 

55 

Het-C,Ha,— Z'H IIV) 

mit einem Piperidin der Formel 

€0 




6S 




(V) 
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in einem geeigneten reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 



Bet-C a, -Z'-C-H-Alk-M >-l 

• 2« B \_y 




;o hergestellt wird; oder 

c) Umsetzen eines Zwischenproduktes der Formel 

Het-CsHa,— N=C=X', 

IS worin X' fQr 0 oder S steht, mit einem Piperidin der Formel 



{VI) 



20 



28 



30 



35 



40 



45 



50 



55 



60 
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HI 



(VII) 



in 



einem geeigneten reaktionsinerten LSsungsmitlel, wodurch eine Verbindung der Formal 



8« e-C^H^^-HH-i-T' -Alk-H^^^N 



(I-b-2) 



hergestellt wird; oder 

d) Umsetzen eines Zwischenprodulctes der Formel 



X' 



Het-CHa,— C-^H 



<VIII) 



mit einem Piperidin der Formel 




(Vll) 



in einem geeigneten reaktionsinerten Losungsmittel, gewiinschtenfalls nach Umwandein der OH-Funktion 
in (VIII) in eine geeignete Leaving-Gruppe, wodurch eine Verbindung der Formel 



Bat-C^Bj^-C-T'-Alk-M 



hergestellt wird; oder 

e) Umsetzen eines Piperidins der Formel 




(!-<> 
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mit einem Reagens der Formel 

Het-Niederalkandlyl-H (IX) 
5 In emem geeigneten reaktionslnerten LSsungsmittel, wodurch eine Verbindung der Formel 



25 



30 



35 



40 



45 



55 



60 




15 



20 



hergestellt wird; oder 

f) Cyclodesulfurieren eines Zwischenproduktes der Formel 



(X). 



mIt einem geelgneten Alkylhalgenid, Metalloxid oder Metallsalz in einem reaktionsinereten Losungsmittel; 
und gewunschten fails IJberfuhren der Verbindungen der Formel (I) in eine therapeutlsch wirksame, 
nichttoxische SSureadditionssalzform durcli Behandlung mit einer entsprechenden Saure, oder umgekehrt 
Uberfuhren des Siureadditionssalzes in diefreie Basenform mit Alkali; und/oder Bereften stereochemische 
isomerer Formen hievon. . ^ 

13 Verfahren zur Hersteilung einer chemischen Verbindung, ausgewahit aus der aus ^-W^ 
Fluorphenyl)methyll-/V-1-[2-[(2-pyrim[dinyl)aminolethyl]-4.piperldlnyll-1//-bBnzimidazol^^^^ oder 
einem pharmazeutlsch annehmbaren SSureadditionssalz hievon bestehenden Gruppe, gelcennzeichnet 
durch Umsetzung von /V-[V{2-AminoethylM-piperidinylM-(4-fluorphenylmethYl)-1/y-benzimidazol-2-amin 
Oder einem pharmazeutlsch annehmbaren Saureadditionssalz hievon mit 2-Chlorpyrimidin in einem 
geelgneten reaktionsinerten Ldsungsmlttel; und gewunschtenfalls Uberfuhren der Verbindungen der 
Formel (1) in die therapeutlsch wirksame, nichttoxische SSureadditionssaizform durch Behandein mit einer 
entsprechenden SSure, oder umgekehrt OberfOhren des saureadditionssalzes in die freie Basenform mit 
Alkali. 

14. Verfahren zur Hersteilung einer chemischen Verbindung. wie in Anspruch 10 beansprucht gekenn- 
zetchnet durch N-Alkylieren eines Piperidlns der Formel 



V / I 



mit einem Reagens mit der Formel L'— W in einem reaktionsinerten Losungsmittel, worin W eine geeignete 
reaktionsfihige Leavlng-Gruppe, wie z.B. Halogen, beispielswelse Chlor, Brom oder Jod, oder eine 
Sulfonyloxygruppe, beispellsweise Methylsulfonyloxy oder 4-Methyiphenylsulfonyloxy, darstellt; und 
50 gewunschtenfalls Uberfuhren der Verbindungen der Formel (I) In die therapeutlsch wirksame, nicht- 
toxische Sdureadditionssalzform durch Behandein mit einer entsprechenden Saure, oder umgekehrt 
Oberfuhren des Sdureadditionssalzes in die freie Basenform mit Alkali. 



Revendications 

1. Compost chimique de formule 



(1). 



un de ses sels d'addition d'acides pharmsceutiquement sccsptables ou une de ses formes st^rdochimique- 
65 ment isom6riques, oCi: 

49 
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A est un radical bivalent de formule 



10 



IS ou 



-CH=CH--CH-CH— 




(a), 


— N=CH— CH=CH— 




(b). 


— CH=N— CH-CH— 




(0, 


— CH=>CH— N=CH— 




(d). 


— CH-CH-CH=:N— 


ou 


(e). 



°" un ou deux atomea d'hydrogfene dans lesdlts radicaux laMe) peuvent, ind6pendamment I'un de 
l'aut?e" Stre rempS par Z halo, alcoyie inf6rieur. alcoyloxy inWrieur. ^f^^^f^^^f^;;, <>" Mroxy: 
R est un membre choisi dans le groupe constitu6 par hydrogine et alcoyie 'nfdneur. 
R^Tst un membre choisi dans le groupe constitue par hydrog^ne. alcoyie. cyclpalcoyle, Ar' et alcoyie 

.0 in^^-^SJ'S^^^^^^^^ par hydrog^ne, alcoyie ln«rieur. cycloalcoyle, 

(alcoyie inf6rieur)-C(>-etAr*-alcoYleinf§rieur; . ^ * 

L est un membre choisi dans le groupe constitu6 par un radical de formule 



25 



30 



35 



un radical de formule 



Het-CaHaa— Y-Alc- 

un radical de formule 



Ig); et 



Het-CsHa.— Z— C— Y-Alc- (h), 

dd 

n vaut 0 ou le nombre entier 1 ou 2; 
40 s vaut 0 ou un nombre entier allant de 1 ^ 6 compris; 
Ale est un alcana inferleur-diyle; 
Y reprdsente 0, S, NR^ ou une liaison directe;^ 
X reprdsente 0, S. CH— NO* ou NR^ 
Z repr^sente 0, NR' ou une liaison directe; et 

Het est un membre choisi dans le groupe consitut^ par un radical pyrldinyle qui est 6ventuellement 
substitue par un ou deux substltuants choisis chacun ind6pendamment dans le groupe constitud par halo, 
amino, cyano, aminocarbonyle, alcoyie Inf^rieur, alcoyloxy Inf6rleur, alcoyie inf6rieur-thlo> alcoyloxy 
inf§rieur-carbonyle, hydroxy, alcoyie lnf§rieur-carbonyloxy, Ar^-alcoyle infdrieur et carboxyle; un radical 
pyridlnyloxyde §ventuellement substitu6 par un nitro, un radical quinolinyle qui est 6ventuellement 
substitud par un radical alcoyie inf6rieur; un radical pyrimidinyle qui est eventuellement substltu6 par un 
bu deux substituants choisis chacun ind^pendamment dans le groupe constitu6 par halo, amino, hydroxy, 
alcoyie infdrieur, alcoyloxy inferieur, alcoyie inf6rieur-thlo et {Ar^)-alcoyle inf^rieur; un radical quinazo- 
linyle qui est §ventuellement substitu^ par un radical hydroxy ou un radical alcoyie inferieur; un radical 
pyridazinyle qui est dventuellement substitue par un radical alcoyie inferieur ou un radical halo; un radical 
quinoxalinyle qui est eventuellement substitu6 par un radical alcoyie inferieur; un radical pyrazinyle qui est 
eventuellement substitu6 par un radical halo, un radical amino ou un radical alcoyie infdrieur; un radical 
phtalazinyle qui est eventuellement substltu6 par un radical halo; et un radical 5,6-dihydro-4H-1 ,3-thiaz!n-2- 
vie* 

' ledit etant un hydrogens, alcoyie Inferieur, (Ar^lalcoyle inferieur, 2-alcoyloxy inf6rieur-l,2-dioxo- 
ethyle ou un radical de formule — C(=X)— R^ R® etant un hydrog^ne, alcoyie inferieur, AH^, Ar^-alcoyle 
infdrieur, alcoyloxy inferieur, Ar^-alcoyloxy inferieur, mono- ou di(alcoyle inf6rieur)amino, Ar^-alcoylamino 
infirieur ou Ar*-alcoyle inf6rieur(aicoyle inferieur)amino; 

ledit R* etant un hydrog6ne, alcoyie inferieur, cyano, nitro, Ar*-sulfonyle, alcoyie infeneur-sulfonyle, 
alcoyie inferieur-carbonyle ou Ar^-carbonyle; et 
es ledit R^ 6tant un hydrogdne ou un alcoyie inf§rieur; 



50 
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h condition que Het soit different d'un pyridlnyle ou d'un mono- ou diCalcoyloxy mferieur)pyridlnyle 
lorsque L est un radical (g) oCi Y est NR^ ou lorsque L est un radical (g) ou s vaut 0 et Y est una liaison directe 
ou lorsque L est un radical (h) oO X represente 0 et Z est NR^ ou une liaison directe; 
oCi 

5 Ar^ est un membre choisi dans le groups constitue par ph^nyle, ^ventuellement substitu6 par jusqu'd 3 
substi'tuants choisis chacun inddpendamment dans le groupe constitud par halOi hydroxy, nitro, cyano, 
trifluorom^thyle, alcoyle inWrieur, alcoyloxy inf^rieur, alcoyle inf6rieur-thio, mercapto, amino, mono- et 
di(alcoyle inf6rieur)amino, carboxyle, alcoyloxy inf^rleur-carbonyle et (alcoyle Inf6rieur)-C0— ; thidnyle; 
halothidnyle; furanyle; furanyie substitue par un alcoyle inf^rieur; pyridinyle; pyrazinyle; thiazoiyle et 

fo imidazolyle ^ventuellement substitu6 par un alcoyle inf^rieur; et 
oCi 

Ar^ est un membre choisi dans le groupe constitu6 par phdnyle eventueltement substitud par jusqu'^ 3 
substituants choisis chacun ind^pendamment dans le groupe constitud par halo, hydroxy, nitro, cyanOr 
trifluoromdthyle, alcoyle infdrieur, alcoyloxy infdrteur, alcoyle Inf^rieur-thio, mercapto, amino, mono- et 

fs di(alcoyle inMrieur)amino, carboxyle, aLc^yioxy inf^rieur-carbonyle et (alcoyle infdrieur)-CO, et oCi halo est 
un terme g^nerique pour fluoro, chloro, "bromo-et iodo; I'expression "alcoyle inf^rleur" disigne des 
radicaux hydrocarbones satures i chains droite ou ramifiee ayant de 1 d 6 atomes de carbone comma, par 
exempie, m^thyle, ethyle, 1-m6thyl6thyle, 1,l-dimethyl6thyle, propyle, 2-m6thylpropyle, butyle, pentyle et 
hexyle; "alcoyle" d^signe les radicaux alcoyle infdrleur, tels que definis ci-dessus, et leurs homologues 

20 sup6rleurs ayant de 7 6 10 atomes de carbone; le terme "cycloalcoyle" est un terme g§n§rique pour cyclo- 
propyis, cyclobutyle, cyclopsntyle st cyclohexyle; et "alcane infdrisur-diyle" ddsigne des radicaux aicane- 
dlyls blvalents d chains droite ou ramifite ayant de 1 d 6 atomss de carbone. 

2. Compost chimiqua selon la revsndlcation 1 oQ L est un radical (g) ou (h). 

3. Compost chimlque selon la revendication 2 oO Het est different d'un radical pyridinyle 
25 4ventuellement substitud. 

4. Compose chimique choisi dans le groupe constitu6 par la 1-[(4-fluoroph6nyl)m6thyll-N-(1-l2-[(2- 
pyrimidinyl)aminol^thyll-4-piperidinyll-1H-benzimidazol-2-amine, ses sels d'additlon d'acldas 
pharmaceutiquement acceptables et formes st6rtechimlquement isom^riques. 

5. Composition anti-allergique comprenant un support Inerte et comme ingredient actif une quantity 
30 anti-allergiquement efficace d'un composd chimique selon Tune quelconque des revendlcatlons 1 d 4. 

6. Composition anti-allergique selon la revendication 5 qui est une forme posologique unitalre. 

7. Composition anti-allergique comprenant un support inerte et comme Ingredient actif une quantity 
anti-allergiquement efficace d'un compost chimique choisi dans le groupe constitud par la 1-[(4-fluoro- 
phenyl)m6thyll-N-1-[2-[(2-pyrimldinyl)aminol6thylJ-4-pip6ridlnyl]-1H-ben2imidazol-2-amine, ses sels 

3S d'additlon d'acldes pharmaceutiquement acceptables et formes stdrdojchimiquement isomeriques. 

8. Proc^dd de preparation d'une composition anti-allergique selon Tune quelconque des 
revendlcatlons 5 i 7, caractdrise en ce qu'on melange une quantity efficace d'un compose selon Tune 
quelconque des revendications 1 d 4 avec un support inerte. 

9. Composition selon I'une quelconque des revendications 1^4 pour application comme agent anti- 
40 allergique. 

10. Compose chimique de formule 



45 




un de ses sels d'addition d'acides pharmaceutiquement acceptables ou une de ses formes stereo- 
so chimiquement isomeriques, oCi 
A represents 

— CH«N— CH=CH— (c), 
55 — CH=CH— N=CH— (d), 

— CH=CH— CH=N— (e). 



50 ledft N etant attache d I'atome de carbone en position 4 du noyau imidazole; 
oO 

R, R* et R^ sont tels que revendiques dans la revendication 1; 
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L' est un radical de formule 

-Alc'-CiM. -Alc-Y'H. HH^^ ^ 

s \— ica2)n 

ouAlc^Y-C(=X)-Z'H. 
oil 

n. Ale, Y et X sont tels que revendiqu6s dans la revendication 1 ; 
to Ale' est un radical alcane inf6rieur-diyle ayant de 1 5 atomes de carbone; 
Y' repr6sente 0, S ou NR'; 

Z' represente 0, S ou NR®. , . 

11. Corriposition antl-allergique comprenant un support inerte et comme ingredient actit une quaniite 
anti-ailergiquement efficace d'un composd chimique selon la revendication 10. 
/5 12. Proc6de de pr6paration d'un compose chimique selon ta revendication 1, caract6ns§ en ce que 
a) on alcoyie une pip^ridine de formule 



20 




2s avec un intermddiafre de formula 



(III) 



Het^t 



30 



dans un solvant inerte vis-S-vIs de la reaction 

°" 1) Q2 est un hydrogdne et Q^, combine d Het forme un radical de formule L— W (ll-a), (edit W 
repr^sentant un groupe sortant r^actlf approprid comme, par example, halo, p. ex. chloro, bromo ou lodo, 
ou un groupe sulfonyloxy, p. ex. m6thylsulfonyloxy ou 4-m6thylph6nylsulfonyloxy; ou 

2) Q, est un radical de formule -CsHas-W, ledit W ayant la signification de W mentionnde ci-dessus, 
35 h condition que, lorsque s vaut 0, W peut 6galement representer un groupe alcoyloxy infdneur ou alcoyie 
infdrleur-thio, et est un radical de formule 



pr^parant ainsi un compost de formule 



He 



'-■""■"^'c;>-icc- 



so 



86 



60 



3) Q, est un radical de formule -CJtA^-W et Q2 est un radical de formule HY'-Alc-, ledit Y' ayant la 
signification de Y definie ci^essus h condition que Y soit different d'une liaison directe, pr6parant ainsi un 
composd de formule 



(l-a-2); ou 



4) Qi est un radical de formule — C^Hzs— W' et Q2 est un radical de formule HZ'— C(X>— Y-Alc-, ledit Z' 
ayant la signification de Z d6finie ci-dessus a condition que Z soit different d'une liaison directe, preparant 
55 ainsi un compose de formule 
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■ 2S 




(I-t-3): ou 



5) Q, est un radical de formule -CJHa.-Y'H et Qj est un radical de formule W-Alc, pr^parant ainsi un 
compost de formule 



10 



r 



(I-a-2); ou 



" 6) Q, est un radical de formule -CHas-Z-C(X)-Y'H et Qj est un radical da formule W-Alc, pr6parant 
ainsi un compost de formule 



20 



(l-a-4); ou 



25 b) on fait r6agir un interm6diaire de formule 

Het-CHa,— Z'H 



(IV) 



so 



38 



40 



4S 



SO 



SB 



60 



63 



avec une pip6ridine de formule 

I'-C-N-Alc-H 

dans un solvant Inerte vls-d-vis de la reaction approprid, pr^parant ainsi un compos6 de formule 

R ,1 




(V) 



3ft C-C -Z'-C-N-^-N 

s .s a 



c) on fait rdagir un interm^diaire de formule 

Het-C,H2,— N=C=X' 

ledit X ^tant 0 ou avec une pipdridine de formule 

R 




<vi» 



air* -Ale 




CVII) 



dans un solvant approprid inerte vis-i-vis de la reaction, pr6parant ainsi un composd de formule 



R 



II 



I 



(:-b-2):. ou 
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d) on fait reagir un Intermedi'aire de formule 

X' 

il 

Het-CsHa,— C-OH 

avec une pipdridine de formule 



IVIII) 



20 



28 



30 



38 



EY'-Alc -H 




(VII) 



dans un solvant appropri6 inerte vls-^-vis de la reaction, si on le ddsire, apr^s transformation de la fonctlon 
OH dans {VIII) en un groupe sortant appropri6, priparant ainsi un compose de formule 



II . 



e) on fait reagir une pipdridine de formule 




(1-c); ou 




(Ill-a) 



avec un r^actif de formule 



Het-alcanediyle Inf6rieur-H 



(IX) 



dans un solvant approprid inerte vis-d-vis de la reaction, preparant ainsi un composd de formule 



40 



48 



so 



58 



60 



68 



f) on cyclod^sulfurise un intermediaire de formule 



(l-d): ou 



-L S NH 



(X) 



avec un halogdnure d'alcoyle, oxyde mdtallique ou sel metallique appropri^ dans un solvant inerte vis-^-vis 
de la reaction; et sf on le desire, on transforme les composes de formule (t) en une forme de sel d'addition 
d'aclde non-toxique, thdrapeutiquement active, par traitement avec un acide appropri6 ou, inversement, on 
transforme le sel d'addition d'aclde en la forme base libre avec un alcali; et/oq on prepare leurs formes 
stereochimiquement Isomeriques. 

13. Proc^dd de preparation d'un compost chlmlque choisi dans le groupe constltu6 par la 1-[{4-fluoro- 
ph6nyl)methyll-N-l1-[2-[(2-pyrimidinyl)amino]ethyl]-4-pip6ridinyi]-1H-benzimidazol-2-amin^ ou un de ses 
seis pharmaceutiquement acceptables, caracterise en ce qu'on fait reagir la N-[1-(2-aminoethyl)-4-plp6rid- 
inYl|-l-(4-fluoroph6nylmethyl)-1H-benzimidazol-2-amine ou un , de ses sels d'addition d'acides 
pharmaceutiquement acceptables avec la 2-chloropyrimldine dans un solvant approprid inerte vIs-^-vIs de 
la reaction; et, si on le desire, on transforme les composes de formule (I) en la forme sel d'addition d'aclde 
non toxique, thSrapeutiquement active par traitement avec un acide approprid ou, inversement, on 
transforme le sel d'addition d'acide en la base libre avec un alcali. 
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14. Precede de preparation d'un compose chimique tel que revendiqud dans la revendication 10, 
caractdrisd en ce que on N-alcoyle une pipdridlne de formule 



5 




(III-*) 



to avec un r6actif de formule L'— W dans un solvant inerte vis-d-vfs de la reaction, ledit W reprdsentant un 
groupe sortant reactif approprl6 comme. par example, halo, p. ex. chloro, bromo ou iodo, ou un groupe 
sulfonyloxy, p. ex. m^thylsulfonyloxy ou 4-m6thylph6nylsulfonyloxY; et, si on le ddsire, on transforme les 
composfe de formule (I) en la forme sel d'addition d'acide non toxique th6rapeutiquement active par 
traitement avec un acide approprie ou, inversement, on transforme le sel d'addition d'acide en ta forme 

ts base libre avec un alcaii. 
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